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PREFACE. 


I 


This  book  makes  no  pretence  of  giving  to  the  world  a  new 
theory  of  our  intellectual  operations.  Its  claim  to  attention,  if  il 
possess  any,  is  grounded  on  the  fact  that  it  is  an  attempt  not  to 
supersede,  but  to  embody  and  systematize,  the  best  ideas  which 
have  been  either  promulgated  on  its  subject  by  sperulative  writers, 
or  conformed  to  by  accurate  thinkers  in  their  scientific  inquiries. 

To  cement  together  the  detached  fragments  of  a  subject,  never 
yet  treated  as  a  whole ;  to  harmonize  the  true  portions  of  discordant 
ihcories,  by  supplying  tlie  Hnks  of  thought  necessary  1o  conneot 
them,  and  by  disentangling  them  from  the  errors  with  which  they 
arc  always  more  or  less  interwoven ;  must  necessarily  require  a 
considerable  amount  of  original  speculation.  To  other  originality 
than  this,  the  present  work  lays  no  claim.  In  the  existing  slate  of 
the  cultivation  of  the  sciences,  tJierc  would  be  a  very  strong  pre- 
sumption against  any  one  who  should  imagmc  that  he  had  ctfcclcd 
a  revolution  in  ttie  theory  of  the  investigation  of  truth,  or  added 
any  fundamentally  new  process  lo  the  practice  of  it.  The  im- 
provement which  remains  to  be  effected  in  methods  of  philoso- 
phizing (and  the  author  believes  that  ihey  have  much  need  of 
improvement)  can  only  consist  in  performing,  more  systematically 
and  accurately,  operations  with  which,  at  least  in  their  elementary 
form,  the  human  intellect  in  some  one  or  other  of  its  cmploymenls 
is  already  familiar. 

In  the  portion  of  the  work  which  treats  of  Ratiocination,  the 
author  has  not  deemed  it  necessary  to  enter  into  technical  details 
which  may  be  obtained  in  so  perfect  a  shape  from  the  existing 
treatises  on  what  is  termed  the  Logic  of  the  Schools.  In  the  con- 
tempt entertained  by  many  modem  philosophers  for  the  syllogistic 
art,  it  will  be  seen  that  he  by  no  means  participates ;  although  the 
scientific  theory  on  which  its  defence  is  usually  rested  appears  to 
him  erroneous :  and  the  view  which  he  has  suggested  of  the  nature 
and  functions  of  the  Syllogism  may,  perhaps,  afford  the  means  of 
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concilialiug  the  principles  of  llie  Art  wii]i  as  much  as  is  wcll- 
^^ruundcd  in  thn  doctrines  and  objections  of  its  aasuilanls. 

The  same  abstinence  from  details  could  not  be  observed  in  the 
First  Book,  on  Names  and  Propositions ;  because  many  useful 
principles  and  distinctions  which  were  couUincd  In  the  old  Logic, 
have  been  gradually  omitted  from  the  writings  of  its  later  teachers  ; 
and  it  appeared  desirable  both  to  revive  tliese,  and  to  reform  and 
rationalize  the  philosophical  foundation  on  which  they  stood.  The 
earlier  chapters  of  this  preliminary  Kook  will  cousc<juenlIy  appear, 
to  some  readers,  needlessly  elementary  and  scholastic.  But  those 
who  know  in  what  darkness  the  nature  of  our  knowledge,  aad  of 
the  processes  by  which  it  is  obtained,  is  often  involved  by  a  con- 
fused apprehension  of  the  import  of  the  difTcrcut  classes  of  Words 
and  Assertions,  will  not  regard  these  discussions  as  either  frivolous,  I 
or  irrelevant  to  the  topics  considered  in  the  laler  Books. 

On  the  subject  of  Juduction,  the  task  to  be  performed  was  that 
of  generalizing  the  modes  of  investigating  truth  and  estimating 
evidence,  by  which  so  many  important  and  recondite  laws  of 
nature  have,  Id  the  various  sciences,  been  aggregated  to  the  stock 
of  human  knowledge.  That  this  is  not  a  task  free  from  difficulty 
may  be  presumed  from  the  fact,  that  even  at  a  very  recent  period, 
eminent  writers  (among  whom  it  is  suflicienl  to  name  Archbishop 
Whately,  and  the  author  of  a  celebrated  article  on  Bacon  in  tlie 
Edinburgh  Reviete)^  have  not  scrupled  to  pronounce  it  impossible. 
The  author  has  endeavored  to  combat  their  theory  in  the  mauuci 
in  which  Diogenes  confuted  the  skeptical  reasonings  against  the 
possibility  of  motion  ;  remembering  that  Diogenes'  argument  would 
have  been  equ:dly  conclusive,  although  his  individual  perambula- 
tions might  not  have  extended  beyond  the  circuit  of  his  own  tub. 

Whatever  may  be  tlie  value  of  what  the  aullior  bus  succeeded 
in  effecting  on  this  branch  of  his  subject,  it  is  n  duty  to  acknowledge 
that  for  much  of  it  he  has  been  indebted  to  several  important  trea- 
tises, partly  historical  and  partly  phitosophicnl,  on  the  generalities 
and  processes  of  physical  science,  which  have  been  published  within 
the  last  few  years.     To  these  treatises,  ond  to  their  authors,  he  has 
endeavored  to  do  full  justice  in  the  body  of  the  work.    But  as  with 
one  of  these  writers,  Mr.  Whewcll,  he  has  occasion  frequently  to 
express  dilTerences  of  opinion,  it  is  more  particularly  incumbent  i' 
him  in  this  placo  to  declare,  that  without  the  aid  derived  tVom  tl 
facts  and  ideas  contained  in  that  gentleman's  History  of  Vie  Indu 
live  Sciences,  the  corresponding  portioa  of  this  work  would  probab 
not  have  been  written. 
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\rbe  ouclutiing  Book  is  aii  attempt  to  coDtribtite  towards  the 
aolatioQ  of  a  question,  which  the  decay  of  old  o[»nions,  and  tlie 
agitation  ihal  disturbs  European  society  to  its  inmost  depths,  render 
as  imporlanl  in  the  present  day  to  the  practical  interests  of  human 
life,  as  it  must  at  all  times  be  to  the  completeness  of  our  spcculatii'c 
knowledge :  viz..  Whether  moral  and  social  phenomena  are  really 
exceptions  to  the  general  certainty  and  mitforniily  of  the  course  ol 
nature ;  and  how  far  the  methods,  by  which  so  many  of  the  laws 
of  the  physical  world  have  been  numbered  among  truths  urevo- 
cably  acquired  and  universally  assented  to,  can  be  made  instru* 
mental  to  Uic  gradual  formation  of  a  similar  body  of  received 
doctrine  in  moral  and  political  sciencej> 

While  the  views  promulgated  in  these  volumes  atill  await  the 
verdict  of  competent  judges,  it  would  have  been  useless  to  attempt 
to  make  the  exposition  of  them  so  elementary,  as  to  bo  suited  to 
readers  wholly  unacquainted  with  the  subject.  It  c^n  scarcely  be 
hoped  that  the  Second  Book  will  be  throughout  intelligible  to  any 
one  who  has  not  gone  carefully  through  some  one  of  the  common 
treatises  on  Logic ;  among  which  that  of  Archbishop  Whately  is, 
on  every  account,  to  be  preferred.  And  the  Third  Book  presup-< 
poses  some  degree  of  acquainWncc  with  the  most  general  truths' 
of  mathematics,  as  well  as  of  the  principal  branches  of  physical 
science,  and  with  tlie  evidence  on  which  those  doctrines  rest. 
Among  books  professedly  treating  of  the  mental  phenomena,  a 
previous  familiarity  with  the  earlier  portion  of  Dr.  Brown's  Lec- 
tures, or  with  his  treatise  on  Cause  and  EtTect^  would,  though  not 
indispensable,  be  advantageous ;  that  philosopher  having,  in  Uie 
author's  judgment,  taken  a  more  correct  view  than  any  other 
English  writer  on  the  subject  of  the  ultimate  intellectual  laws  of 
scientific  inquiry;  while  his  unusual  powersof  popularly  stating  and 
felicitously  illustrating  whatever  he  understood,  render  his  works 
the  best  preparation  which  can  Ik  suggested,  for  speculations  sim* 
ilar  to  those  contained  in  this  Treatise. 
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'STEM   OF  LOGIC, 


INTRODUCTION. 


)  I .  There  is  as  i^cal  diversity  among  uutliora  in  tbe  niode«  which 
they  liavo  adopted  of  defiiiine  logic,  an  in  thoir  treatment  of  the  dctuilii 
of  it,  Thifl  id  what  might  naturally  be  expected  oo  any  subject  on 
which  writcns  havu  availed  themselves  of  the  name  laii^age,  as  a  meanfl 
of  dclivcriog  dilTercnt  idcod.  Kthics  and  jurwpnidenre  are  liable  to 
the  remark  in  common  with  logic.  Almost  every  philosopher  haWng 
taken  a  difTcrcnt  view  of  some  of  tho  particulars  which  these  braucbea 
of  knowledge  are  luaually  under&tood  to  include;,  onch  has  so  framed 
his  definition  na  to  indicate  bofurvhaud  hia  own  peculiar  tenets,  and  ' 
«omotiuie3  to  beg  the  question  in  their  favor. ' 

This  diversity  is  not  so  much  an  evil  to  be  complained  of,  bjh  an  in- 
sritablo  and  in  eiomc  dci^ree  a  proper  result  of  the  imperfect  Htate  of 
those  flciences.  There  cannot  bo  agreement  about  the  definition  of  a 
ihing,  until  there  is  agreement  about  tlie  thing  Itself^  To  define  a 
thing,  is  to  select  from  among  the  whole  of  its  properties  those  which 
shall  bo  understood  to  be  designated  and  declared  by  ils  namo;  and 
the  properties  mu»t  bo  very  well  known  to  ua  boforo  wo  can  be  com- 
petent to  determine  which  of  tbom  are  fittest  to  be  chosen  for  this  pur- 
pose. Accordingly,  in  the  case  of  so  complex  an  aggregation  of  por- 
tkular»  U.S  a,ro  comprehended  in  anything  which  can  be  called  a  ecienco. 
the  definition  wo  Hct  out  wiih  i&  seldom  that  which  a  more  extensive 
knowledge  of  the  subject  shows  to  bo  the  most  appropriate.  Until 
ivo  know  the  particulars  themselves,  wo  cannot  fix  upon  the  most  rorrect 
and  compact  mode  of  circumscribing  thera  by  a  general  description. 
It  waa  nut  till  after  an  oxlensivo  and  uccurato  acquaintance  with  tbo 
details  of  chemical  phenomena,  that  it  was  found  poasible  to  frame  a 
rational  definition  ot  chemistry ;  and  the  definition  of  the  science  of  life 
and  organi7.ation  is  still  a  mattor  of  dispute.  So  long  as  tbe  scionccs  , 
are  imperfect,  the  definitions  must  partake  of  their  imperfections ;  and  i 
if  the  former  are  progressive,  the  latter  ought  to  be  so  too.  As  much,' 
therefore,  as  is  tu  be  expected  Cnim  a  definition  placed  at  the  com- 
mencement of  a  subject,  U  that  it  should  define  the  scope  of  our  in- 
quiries: and  the  doHnition  which  I  am  about  to  offer  of  the  science  of 
logic,  pretends  to  nothing  more,  than  to  be  a  statement  of  the  question 
which  I  have  put  to  myself,  and  which  this  bonk  is  an  attempt  to  re* 
solve.  The  reader  is  at  liberty  to  object  to  it  as  a  definition  of  lo^c; 
but  it  is  at  all  eventa  a  correct  defiuilioa  of  the  subject  of  this 
volume. 

A 


INTBOUUCTIOH. 


)  2.  Lofpc  has  often  been  called  the  Art  of  Reasoning.  A  writci* 
who  baa  done  more  than  any  other  living  person  to  restore  this  study 
*o  the  rank  from  which  it  had  fiillcn  iii  the  estimation  of  the  cultivated 
ulaMes  in  our  oM-n  country,  has  adopted  the  above  definition  with  an 
amendment;  he  has  defined  logic  to  be  the  Science,  as  well  an  the  An, 
of  rcasotiiiii;:  nicaniii);,  by  the  furmer  term.  tHo  BDaly&is  uf  iho  menial 
process  whirh  taken  plnr e  whenever  we  reason,  and  by  rlie  latter,  the 
nilM,  grounded  upon  that  analysia,  for  conducting' the  process  correctly. 
Tlicro  can  be  ?io  doubt  as  to  the  propriety  of  the  vniundution.  A  right 
undentandinc^of  the  mental  procesn  ititelf,  of  the  conditions  it  depends 
upon,  and  tlie  steps  of  which  it  consists,  is  ihe  only  basis  on  which  a 
systtem  uf  rules,  fitted  for  the  direction  of  the  process,  can  possibly  be 
KHindcd.  Art  necessarily  presupposes  knowledge;  art,  in  any  but  its 
infant  stale,  presupposes  srieiitihc  knowledge;  and  if  every  art  doea 
not  bear  the  name  of  the  science  upon  which  ic  rests,  it  is  only  because 
several  sciences  are  often  necesaary  to  form  the  groundwork  of  a  single 
art.  Such  is  the  complication  of  human  oftalrs,  that  to  enable  one  thuig 
to  be  don'',  it  is  often  requisite  to  initio  the  nature  and  properties  ol 
many  things. 

Lugic,  then,  comprises  the  science  of  reasoning,  as  well  as  an  art, 
foimdcd  on  that  science.  But  the  word  Reamramg,  again,  like  most 
other  scientific  temts  in  popular  use,  abounds  in  ambi^iitics.  In  one 
of  its  acceptations,  it  means  syllogizing':  or  the  mode  of  inference 
kvbich  may  be  called  (with  sufticienc  accuracy  for  the  present  purpose) 
concluding  from  genei-als  to  particulars.  In  another  of  it»  senses,  to 
reason,  is  simply  to  infer  any  assertion,  from  assertions  already  admitted : 
and  in  this  winse,  induction  is  as  much  entitled  to  be  called  reasoning 
as  the  demonstrniions  of  geomotrj*. 

Writers  on  logic  have  generally  preferred  the  former  acceptation  of 
the  term;  the  latter,  and  more  extensive  sign  tfi  cat  inn,  is  (hat  in  which 
I  mean  to  use  tt.  I  do  this  by  virtue  of  the  right  I  claim  for  every 
author,  to  give  whatever  prorislnnal  definition  he  pleases  of  his  own 
Bubject.  But  sufficient  roasons  wilt,  I  believe,  unfold  themselves  as 
wo  atlvanco,  why  this  should  bo  not  only  the  proN'isional  but  the  final 
definition.  It  involves,  at  all  events,  no  arbitrary  change  in  the  mean- 
ing of  the  word;  for,  with  the  general  nsage  of  the  English  language, 
the  wider  signification,  1  believe,  accords  belter  than  the  more  re- 
stricted one. 

^  3.  But  reasoning,  even  in  the  widest  sense  of  which  the  word  is 
Btuceptible,  does  not  seem  to  inchide  all  that  in  included,  either  in  the 
best,  or  oven  in  the  most  current,  conception  of  the  scope  and  province 
of  our  science.  'l*lie  employment  uf  the  word  Logic  lo  denote  the 
theory  of  argumentation,  is  derived  from  the  Aristotelian,  or,  as  they 
are  commonly  tcrmcJ,  the  scholastic  logicians.  Yet  even  with  them, 
in  their  systematic  treatises,  argumentation  was  the  nibject  only  of  the 
third  part:  the  two  former  treated  of  lerms,and  of  promwitions;  under 
one  or  other  of  which  beads  wore,  moreover,  included.  Definition  and 
Division.  Professedly,  indeed,  these  previous  topics  were  introduced 
only  on  account  of  their  connexion  vnt)i  reasoning,  and  as  a  prepara- 
tion fur  tho  doctrine  and  rules  of  syllogism.  Yet  they  were  treated 
with  greater  miiuteness,  and  dwelt  upon  at  greater  length,  than  wbm 

■  ArcbUthop  Whsttlf. 
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lirod  ibr  that  purpcwe  aluiic.  More  receut  writers  on  lu^c  have 
^encrully  iiinlerstond  Uid  term  lut  it  vran  t'lnployed  by  the  able  authors 
of  thi!  Pun  Royal  Logic;  \\z.,  aa  ct|uivuk-iit  tu  the  Art  uf  Tbinking. 
tioT  is  ibiji  iiccepTntion  confined  to  pltilosophers,  and  works  of  ocienne. 
Gven  in  couvnmatiuii,  the  idcaa  uMially  connected  with  iho  word  Logic, 
'  foclude  at  Icniit  precision  of  luuguaf(o,  iin<l  uccurafy  uf  ctussiticuvion : 
•  And  wo  porhapA  oflener  hoar  pnrsonit  speak  a(  a  liigiral  arranecmeni, 
[.or  exproanions  logically  dftinud,  titan  of  conclusions  logically  deduced 
from  prtimiitsce.  Moreover,  a  man  is  often  called  a  great  logician,  or  a 
man  of  powerful  lo^c,  not  for  the  accuracy  of  liia  ueductiuns,  bul  for 
the  extant  of  his  command  over  premlsiseH ;  becauau  the  general  propu- 
■itiotu  re4|uirod  for  explaining  a  difliciilty  or  reftiiing  a  sopblsm.  copi- 
ouslj  and  promptly  occur  to  him  i  &s  in  tho  caiie  of  Chill  ingworth,  or 
Samuel  JunniKm.  Whether,  therefore,  wc  coiUonn  to  the  practice  of 
those  who  have  made  tlic  subject  their  particular  study,  or  lo  d>at  of 
popular  writers  and  common  discours*;,  tlie  province  of  logic  will 
lucludu  aevei'al  operations  of  the  intellect  not  usually  uunsiJorcd  to  fall 
within  tho  moaning  of  the  terms  Hra^oning  and  Argumentation. 

These  various  operations  mif(bt  be  bruut^ht  witlun  tli*^  compass  uf  the 
science,  and  thn  additional  advaniago  bo  obtained  of  a  very  fiirapla 
definitJon,  if,  by  an.  extotisiun  uf  the  ivnu.  suuctioiuMt  by  high  uuthori- 
ties.^o  were  to  define  logic  as  the  science  which  treats  of  ilie  opera-\ 
Dons  m  the  human  understanding  in  the  pursuit  of  truth.     For  to  thial 
ultit^ate  end,  naming,  class tiicatiou,  defuiitiou,  and  all  the  tether  opera- 
tions over  which  logic  ha^  ever  claimed  jiunsdiction,  ar«:  essentially 
laubsidiary.     They  may  all  be  regarded  as  coutrivances  for  enabling  a 
Lpenon  tu  know  the  trutlut  which  arfl  needful  to  bim,  and  to  know 
tfactn  at  the  precise  moment  at  which  they  are  occdftil.     Other  pur- 
poses, indeed,  are  also  served  by  these  operations;  for  instance,  that 
of  imparting  our  kuowlcdge  to  others.     But,  viewed  with  regard  to 
this  purpose,  thoy  have  never  been  considered  as  within  the  province 
of  the  logicisD.     Thf>  sole  nbjer.t  of  Logic  is  tho  guidance  of  one's  | 
ovm  thoughts:  t)ie  communication  of  those  thouglits  lo  others  falls  1 
Under  tho  cnn^^ideralion  of  Riietoric,  in  the  large  sense  in  wbicli  that 
mrt  was  conceived  by  the  ancients;  or  of  ihc  still  more  extensive  art 
,  of  Efducation.     Logic  takes  cugniKance  of  uU  intellectual  operations, 
[only  as  they  conduce  to  our  own  knowledge,  and  to  our  command 
Lover  that  knuwledf^  for  our  owii  uses.      If  there  were  but  one  nitional 
^^oing  in  tho  universe,  that  being  might  bo  a  perfect  logician ;  and  the 
science  and  art  of  logic  would  be  the  same  lor  that  one  person,  as  for 
the  whole  human  race. 

^  4.  But,  if  the  deGnition  which  we  formerly  examined  included  too 
little,  that  which  is  now  suggcuitcd  has  the  opposite  fault  of  including 

2 much, 
ruths  are  known  to  ua  in  two  w*ays :  some  ore  known  directly^i 
of  themselves;  some  through  the  medium  of  other  truilis.     Thu 
former  are  the  lubjert  of  Intuition,  nr  ConaciousnesA ;  the  latter,  ca%t 
[nfcreuco.     The  truths  known  by  intuition  arc  the  original  premisses  W 
A^m  which  all  others  are  inferred.     Our  assent  to  the   conclusion  / 
t>cing  groundod  upon  the  truth  of  the  premisses,  we  never  could  arrive  f 
at  any  knowledge  by  reasoning,  unles:!  something  could   be  known' 
,  jintecadently  to  all  reaaoning.  / 
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Example!  of  truths  known  to  lu  by  immediate  coDflcinuADeu,  are 
imr  own  bodity  sc-nnaiinns  and  mental  feeliiiKs.  1  know  dinM:tly,  and 
of  my  own  knowlndgc,  that  I  was  vexed  yt^aterday,  or  that  L  am  lion* 
^ry  to-day.  Kxamplt!t8  of  truths  which  wc  know  only  by  way  of 
iiiterciice,  are  occutTcncef  which  look  place  while  we  weit)  ub«onl,  the 
cTontM  recorded  in  histor)-.  or  the  theorems  of  mathematics.  The  two 
iiyrrmT  we  infer  from  ihe  lesliinoiiy  adduccil.  or  fnjm  the  tracea  of 
thotw  pu-st  ocruireDrcs  which  still  exist ;  the  latter,  from  the  premisses 
laid  down  in  booka  of  geometry,  under  the  title  of  definitions  and  ax- 
ioms. Whatever  we  are  capable  of  knowing  must  belou^  to  tliu  otio 
rlass  or  to  the  other;  must  be  in  the  number  of  the  primiciTo  data,  or 
of  the  conclusions  which  can  be  drawn  tlicrufrum. 

With  the  ori^nal  data,  or  ultimate  premisses  of  our  knowlodgc; 
with  their  number  or  nature,  the  mode  in  which  they  are  obtained,  or 
llie  tests  by  which  thuy  may  bo  distinguished;  logic,  in  a  direct  way 
at  least,  has,  in  tlin  sense  in  which  i  conceive  the  science,  nothing  to 
Jo.  These  questions  an)  partly  not  a  subject  of  Bcionca  at  all,  portly 
that  of  a  very  different  science. 

Whatever  is  known  to  us  by  consciousneas,  is  known  beyond  possi- 
bility of  question.  \V'lial  one  sees,  or  feels,  whether  bodily  or  men- 
tally, one  cannot  but  bo  sure  that  one  sees  or  fools.  No  acience  is 
required  for  the  purpose  of  establishing  such  truths;  no  rules  of  art 
ran  render  our  knonletlgo  of  ihem  more  certain  than  it  is  in  itself. 
There  is  no  logic  for  this  portion  of  our  knowledge. 

But  we  may  fancy  that  wc  see  or  feel  what  we  in  reality  infer. 
Newton  saw  the  truth  of  many  propositions  of  geometry  without  read- 
ing the  dcmongtrations,  but  not,  we  may  bo  sure,  without  their  flashing 
1  through  his  mind.  A  iniih,  or  supponed  truth,  which  is  really  the  rc- 
cult  of  a  very  i-apid  inference,  may  seem  to  bo  apprehended  intuitively. 
It  has  long  been  agreed  by  philosopherB  of  the  most  opposite  schools, 
that  this  mistake  is  actually  inodu  in  so  familiar  an  instance  as  that  of 
the  eyosight.  There  is  n»thint(  which  wo  appoar  to  ourselves  more 
directly  conscious  of,  than  the  distance  of  an  object  fi-om  us.  Yet  it 
liua  long  \kqu  ascertained,  that  what  ia  percoivcnl  by  the  eye,  is  at  mo«t 
tiQifaing  more  than  a  Tnriniisly  colored  surloce ;  that  when  we  fancy 
we  see  distance,  all  we  really  sen  is  certain  \'ariattons  of  apparent 
Mxo,  and  more  or  less  faintnese  of  color ;  and  tliat  our  estimate  of  the 
object's  distflnrn  from  un  is  tlie  result  of  a  comparison  (made  with  so 
much  rapidity  that  wo  are  unconscious  of  making  it)  between  the  siio 
and  color  of  the  object  aa  they  appear  at  the  time,  and  tho  sixe  and 
color  of  the  same  or  of  similar  objects  as  they  appeared  when  close  at 
hand,  ur  when  their  di.-groi.)  uf  reiiiutL'iioss  was  known  by  other  evi- 
tdenco.  The  iM;rception  nf  distance  by  the  eye,  which  seems  ko  like 
/  intuition,  is  tlm«.  in  reality,  an  inference  grounded  on  experience ; 
'  (III  inference,  too,  which  wc  luani  to  make;  and  which  we  make  iiVith 
more  and  more  correctness  as  our  oxperierce  increases;  though  in 
rnmlliar  casus  it  takes  place  so  rapidly  as  to  appear  exactly  un  a  par 
with  those  perceptions  of  sight  which  are  really  intuitive,  onr  percep- 
linns  of  color.* 

•  Thi«  c^lobmled  ihtory  hai  rdcflilly  been  c»U«i  in  qoeftion  by  n  wntcr  of  <i(^».'ivi-^ 
to^tstioo,  Mr.  BBinavI  K«0v7 ;  bat  1  do  not  cooccivr  tliat  Iho  sroiimU  on  which  it  hm 
tM!ii  nxeivBd  by  pbiluMifitioiB  fur  s  crntiiry  piut,  have  been  at  all  sli&kcn  by  lbtli[i!iille 
iii.-ui'«  DbjectiMU.  I  bsT«  rlwvrhen;  md  what  a)ipe3r«L  ID  nie  atcattTf  in  irpty  to  hi 
argOlINaUk— tVMMlMlfr  Rrxi*v,   for  Oitabtr,  i6Vi. 
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Of  tho  science,  tlierefure.  whieb  expounds  ibo  operaiiona  of  the  hii- 

imau  uiiilortUaiiiiiii){  in  llio  pursuit  ol  tmilh,  oue  fSHcntuil  purt  is  the 

iquiry  :  AV'bat  ore  ilic  Lriiihrt  wltirii  are  the  objnctA  ul'  intiilttnii  ui 

Bciuusness,  and  what  arc  liiujiu  %vbicli  wo  merely  iu&r?     But  tJuH 

[ioquiry  Ims  never  been  considered  i  portion  ut'  logic,     lis  place  is  in 

^tiother  and  a  perfectly  disiiuct  depannieut  of  aeience,  wbicli  may  be 

Fcallcd  tbe  bibber  ur  trctiuccndoutal  inotapby^icA.     For  such  is  the  title 

>wlucb  has  been  givi^n   to  that  portion  of  mental  philosophy  whieli 

,  atieoipiii  to  determine  what  part  of  tbc  furniture  of  the  mind  belnn|rei 

tn  it  otlgiually,  and  what  pnrt  is  coni»tnicled  by  itself  out  of  materials 

shed   from   without.     To  tbis    aciencc  appertain  the   great  aitd 

debated  questions  of  the  existence  of  matter;  of  iho  existeiice 

of  spirit,  and  tbu  disliuctiun  between  it  and  matter;  of  the  reality  of 

itime  and  space,  ua  lliint;.t  without  the  mind>  and  diDlingaisbabk)  from 

the  objot'ts  which  arc  said  tu  exist  m  them.     For,  in  the  present  stata 

of  the  diiicussioii  on  theiie  topicd,  it  is  univenally  allowed  that  the 

«xiateuco  of  maiier  or  of  spiht,  of  ApiU!e  or  of  time,  is,  in  its  nature, 

aniiusceptible  of  boin;;^  proved ;  and  tliat  whatever  is  known  of  them, 

u  known  by  immediate  intuition.     To  (he  name  science  belong  the 

inquirieji  into   the   naiure  of  Conception,  I'erceplrion,  Mrjnnry,  and 

Belief;  all  of  which  are  operatiuiui  ut  the  undi'ntauding  in  the  pursuit 

of  tnilh;  but  with  which,  as  pheuoiaena  of  the  mind,  ur  with  the  pu»- 

sibility  which  may  or  may  not  exist  of  analyzing  any  of  iliem  into 

simpler  phenomena,  the  logician  as  such  has  uo  coacem.     To  this 

[ificience  mu^t  also  bo  reffrrod  the  following,  and  all  analogous  i|ues' 

dons:  To  what  extent  our  intelleeiual  faculties  and  oiu'  emotions  are 

innate — to  what  extent  the  result  of  ai^socintion.     Wliethcr  God.  and 

duty,  are  reaUlies,  the  cxii^ence  of  which  is  mauilest  to  us  ci  priori  by 

^♦hc  cottsiitution  of  our  rational  Giculty ;  or  whether  our  ideas  of  tljym 

are  acquired  noiionfl,  Uie  origin  of  which  we  are  able  to  tt^ce  and 

explain ;  and  the  reality  of  the  objects  themselves  a  question  not  of 

couscioMsne.ss  or  intuition,  but  of  evidence  and  reasoning. 

The  proviuce  of  logic  must  be  restricted  to  that  portion  of  our  know!-  1 
vdgc  wliich  consitfts  of  iufercnccit   from    truths  previously  known;  ) 
whether  those  antecedent  data  be  general  propoeiiions,  or  pArti<nilar 
observalioDS  and  perceptions.      Logic  ia  not  tlie  science  of  Belief,  but 
ibo  scii'uco  of  Fruuf.  or  Kvidence.     So  far  forth  as  belief  professes  to 
be  fi>unded  upon  proof,  the  office  of  log^c  is  to  AUppty  a  tent  for  ascer- 
taining whether  or  nut  the  belief  is  well  gronndtKi.     With  the  claims 
which    any  pro]>o<tiiion   \\nn  to  Itelief  on  its  own  intrinsic  eHdence,  I 
that  ia,  Avithout  Dvidence  in  the  proper  eetute  of  the  word,  logic  hu  i 
nothing  to  do.  -_-J 

\  5.  As  the  far  greatest  portion  of  our  knowledge,  whether  of  gen- 
end  trutbs  or  of  particular  factit,  is  avowedly  matter  of  inference, 
nearly  the  whole,  not  only  of  rcienro,  but  of  human  conducx,  in  amfui- 
tble  to  the  authority  of  logic.  To  dmw  infurences  hay  been  eaid  to  be 
the  great  business  of  life.  Kvcry  one  has  daily,  hourly,  and  moment- 
ary  need  of  ascertaining  facts  which  he  has  not  direr.tty  obser^'ed  ;  nm 
from  any  general  purpose  of  adding  to  his  stock  of  knowledge,  but 
becauiM?  the  facta  theni»4;Ives  are  of  importance  to  hi*  interests  or  to  hirt 
occupatiorw.  The  business  of  the  roagistrste,  of  die  military  rom- 
aander,  uf  the  nupigator,  of  tbo  ph>'aician,  of  the  agriculturist,  is  merely 
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to  jotlgo  of  evidence,  and  to  act  accoidiuffly.  They  all  Imvo  to  BAcer^ 
tain  cmain  facta,  in  order  iliui  ihcy  may  alicrwards  apply  certain  nilea, 
eitber  devised  by  tltemselves,  or  preRcribed  lor  ifii-ir  guidance  by 
utlicrs ;  and  an  they  do  this  well  or  ill.  so  they  dischartro  well  or  ill  the 
duties  of  their  sovcr«l  callings.  It  is  the  only  wrcnpution  in  which  the 
mind  ncrer  ceasee  to  be  enjjnged  ;  and  is  iho  subject,  nor  of  logic,  but 
uf  knowledge  in  general.  Our  definition  of  log^c,  therefore,  will  bo  in 
danger  of  includiug  ilie  whole  field  of  knowledge,  unless  we  iiujtlify  it 
by  t^uiue  further  limiintton,  showing  distinctly  where  the  domain  of  the 
other  arts  and  sciences,  and  of  common  prudence  ends,  and  that  of 
logic  btigins. 

The  di-ttinctton  is,  that  the  science  or  knowledge  of  the  particular 
subiect-maitcr  liimishcs  the  evidence,  while  logic  fumiHlieB  the  prin- 
ciples and  ruleet  of  iho  estiroatirm  of  i>videnco.  Logic  does  not  pro- 
tend to  teach  the  surgeon  what  aro  the  symptoms  which  indicate  ft 
violont  doiuh.  This  ho  must  team  from  his  own  experience  and  obaer- 
vutiou,  or  from  ihia  of  others,  his  predoceaaois  in  his  peculiar  science. 
Biu  logic  sits  in  judgment  on  the  sufliciwicy  of  that  obscrv'ation  and 
experience  to  juftlify  his  roles,  and  on  the  sufficiency  of  his  rules  to 
justify  his  conduct.  It  does  not  give  lum  proofe,  but  leachos  him  whol 
makes  them  proofs,  and  how  he  is  to  judge  uf  them.  Logic  ulnno  can 
never  show  that  the  feet  A  proves  the  fact  B ;  hut  it  cnn  poiut  out  Id 
what  conditions  all  facts  mu^r  conform.  In  order  that  they  may  ])rove 
otlier  fiicis.  To  decide  whether  any  given  fuct  fulfils  these  conditions, 
or  whether  facts  can  be  fitund  which  fulfil  thorn  in  any  gfven  case, 
belongs,  exclusively,  to  the  particular  art  or  science,  or  to  our  knowl- 
udge  of  the  parliailar  subject 

It  is  in  tins  son£0  that  logic  is,  what  Bacon  so  expressively  calls  it, 
ora  arfium;  ih«  science  of  science  itself.  All  science  consists  of  data 
and  t-nnclusictns  from  tlioae  data — of  proofs,  and  what  they  pnive  :  now, 
logic  pointa  out  what  relations  nmst  oultei.'it  between  data  and  what- 
ever can  be  concludn<l  from  them — between  proof  and  everything 
which  it  can  prove.  If  there  be  any  such  indispensable  relations,  and 
if  llicsecan  be  precisely  delemiined.  evory  particular  branch  of  tjcionce, 
OH  well  lu  every  individual  in  the  gnidance  of  hi>i  conduct,  is  bound  to 
coofono  to  those  rclulians.  under  the  penally  of  making  false  infer- 
ences, of  drawing  conclusions  which  .ire  not  grwinded  in  the  realities 
of  ihinjpt.  Whatever  has  at  any  time  been  concluded  juMtly,  whatever 
kiiowlcdge  has  been  acrjuited  otherwise  than  by  immcdiale  intuition. 
depended  npnn  the  observance  of  the  laws  whlrh  ii  is  the  province  of 
logic  to  investigate.  If  the  cuiiclusioos  are  just,  and  the  knowledge 
•ound,  iboso  laws  have  actually  been  observed. 

^  6.  Wo  need  not,  therefore,  seek  any  further  for  a  solution  of  the 
f{uentinn,  so  ofVen  agitnted,  rtwpecting  the  nlility  of  logic.  If  a  science 
of  logic  exists,  or  is  capable  of  existing,  it  must  be  useful.  If  there  be 
nile^i  to  which  every  mind  conforms  in  every  Instance  in  which  it 
judges  rightly,  there  ri'tctim  little  necessity  for  discussing  whether  a 
person  is  more  likely  to  iibiterTO  those  rulea.  when  he  kno*v8  the  rules, 
ihim  when  ho  is  unacquainted  with  (hem. 

A  science  may  undoubtedly  be  brought  to  a  certain,  not  inconsider- 
able, ttlage  of  advancement,  without  the  application  of  any  other  logic 
lo  it  than  what  all  pereons,  who  a»  said  to  have  a  sound  understand- 
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ing,  acquire  empirically  in  the  course  of  their  studies.     Men  judfi;ed  ui 

Bvidcnce,  and  often  very  correclly,  before  logic  was  a  science,  or  they 

ucvor  could  have  mudcr  it  one.     And  they  oxucutod  grciil  mechanical 

I'work?  betWe  they  undenlood  the  laws  ot*  merhanirs.     )Jat  there  aT»\i 

it8  both  to  what  mecbaniciond  can  do  without  principled  of  nicchan-^ 

its,  aud  to  what  thinkers  ran  do  tvilhout  principles  of  logic.     And  ih^ 

litA,  in  the  two  csmm,  aro  of  the  some  kind.     The  extent  of  what 

[inan  can  do  vrithout  undeiBianding  the  theory  of  what  he  b  doing,  is 

[in  all  caseit  much  tho  same :  he  can  do  whatever  is  very  easy ;  what 

tTequire*   only  time,  and  patient  industr)'.     But  in   the  progress  of 

^•cience  from  its  easiest  to  its  more  difficult  problonwi,  every  great  step 

ifn  ndvuncc  has  had  cither  as  its  precursor  or  as  'Me  acconipotiiuent  aud 

[peceainry  condition,  a  corresponding  improvement  in  ilu^  notions  and 

'principles  of  logic  roceircd  among  tho  moist  advaurtTd  ihinkorti.     And 

if  dcvcrul  of  tho  more  ditficult  sciences  ore  tttill  in  so  defective  a  slate ; 

[.(f  not  only  so  little  is  proved,  but  dispulAtion  has  not  terminated  oven 

ibout  the  little  which  .sucmed  to  be  ho  ;  iliu  reason,  pcrhapu,  is,  that 

leu's  logical  notions  have  not  yet  acquired  die  degree  of  extenuon, 

of  accuracy,  requisite  for  the  estimation  of  the  evidence  proper  to 

particular  dcptirtmeuis  of  knowledge. 

4  7.  bogie,  then,  is  the  science  of  the  operations  of  the  understand-  ll 
big  which  are  subsen-ieut  to  tho  ostimiiiion  of  evidence :  both  tha  i 
itself  of  proceeding  from  known  truth*  to  unknown,  aud  all 
ilelleetual  operations  auxiliary  to  this.  It  includes,  therefore,  tha  ■ 
operation  of  Naming;  for  language  is  an  instruuienl  of  thoui^ht,  as 
well  as  a  moans  uf  communicating  our  thoughts.  It  includes,  also, 
kcfiDliiDn.  and  ClaMsificoiion.  For,  the  use  of  these  operations  (putting 
ill  other  minds  than  one's  own  out  of  consideraiion)  is  to  serve  not 
[only  for  keeping  our  evidences  and  the  conclusions  from  them  perma* 
[sienl  and  readily  iicce>(sible  in  the  memory,  but  for  so  marshalmg  the 
"lets  which  wo  may  al  any  time  bo  engaged  in  investigating,  as  to 
lable  us  to  perceive  more  clearly  what  evidence  there  is,  and  to  judgo 
with  fewer  chances  of  error  whether  it  be  auffirient.  Tho  analysis  of 
tho  insiruroents  wo  employ  in  tho  investigation  of  truth,  is  part  of  the 
lysis  of  tho  investigation  ilsolf;  sinco  no  art  is  cumplele,  unless 
[ftnothor  art,  that  of  constructing  the  tools  and  fitting  Uiem  for  the 
>nseB  of  tho  art,  is  embodied  in  it. 

Jut  object,  therefore,  will  bo  to  attempt  a  correct  analysis  of  the 
imellecTual  process  called  Reasoning  or  Inference,  and  of  such  other 
mental  operations  as  arc  intended  to  facilitnte  this :  as  well  as.  on  the 
foundiilion  of  tins  analysis,  and  pari  poAiu  with  it.  to  bring  together  or 
frame  a  set  of  rules  or  canons  for  touting  the  sufficiency  of  any  given 
evidence  to  prove  any  given  proposition. 

With  respect  to  thp  ttrst  part  of  tins  undertaking,  I  do  not  attempt 
to  decompose  the  mental  operations  in  question  into  tlieir  ultimate 
elements.  It  is  enough  if  the  analysis  as  far  as  it  goes  is  curreci,  aud 
if  it  goes  far  enough  for  the  practical  purposes  of  logic  connidered  as 
an  art.  The  separation  of  a  comnlicsted  phenomenon  into  its  compo- 
nent parts,  is  not  like  a  connected  and  iiilerde pendent  chain  of  proof 
If  one  link  of  an  argument  breaks,  the  whole  dn»ps  to  the  ground  ;  hut 
one  step  towanU  an  analysis  holds  good,  and  has  an  independent  value, 
though  we  should  never  bo  able  io  make  a  second.     The  resultit  of 
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analytical  rhemistry  are  not  ihe  lests  valunliln.  thntigli  it  sbuuld  bo  dio* 
covered  that  all  which  we  now  call  simple  BulutaaceB  are  really  com- 
pounds. AH  othur  ihinjfs  aru  at  uity  rale  compoucded  of  those 
elemiinie :  whether  the  plementn  themselve*  admit  of  decnmpottition, 
is  Bu  important  inquiry,  but  does  not  affect  the  certainty  of  the  science 
Qp  to  that  point. 

I  flhail.  accordingly,  attempt  lo  analyze  the  pror«afl  of  hiferonoe, 
and  the  processes  subordinate  to  inlerence,  so  fax  only  aa  may  be 
ro<[imite  for  aecertainine  the  difference  between  a  correct  and  an 
incorrect  pflifonnance  of  those  processes.  The  reaaon  ibr  thus  limit- 
ing* our  desi^,  is  evident.  It  h»n  been  said  by  objectors  to  lo^c,  that 
we  do  not  learn  (o  use  our  muscles  by  studying  their  auatomy.  The 
fact  is  not  quite  fairly  stated;  inr  if  the  action  of  any  of  our  muscles 
were  vitiated  by  local  weakness,  or  olher  pbysicul  defi-ct,  a  knowledge 
of  their  anatomy  might  ho  verv  necessary  fi)r  efli-cting  a  cure.  But 
we  should  ha  justly  liable  to  tlie  criticism  involved  in  this  objection, 
were  we,  in  a  ireaiiee  on  Logic,  to  carry  the  analysis  of  the  reasoning 
process  beyoml  tho  point  at  which  any  inaccuracy  which  may  have 
crept  into  it  must  becorot!  visible.  In  loaniinij  bodily  exercises  (to 
carry  on  the  same  illustration)  we  do,  and  must  analyze  the  bodily 
motions,  ao  far  as  is  necessary  for  distinguishing  ihrwe  which  ought  to 
bo  performed  from  thowj  which  ought  not.  To  a  »inular  extent,  and 
no  further,  it  in  necessary  that  the  logician  should  analyze  the  mental 
prDce58CB  with  which  Logic  is  concerned.  Any  idterior  and  minuter 
analysis  must  bu  left  to  transcendental  metaphysics ;  which  in  this,  as 
in  other  parts  of  our  mental  nature,  decides  what  are  ultimate  facta, 
and  what  are  reftuU'uhlo  into  other  fUct«t<  And  I  believe  it  will  be 
found  ihnt  the  ronclnnions  arrived  at  in  thi«  work  have  no  necessary 
cotmcxion  with  any  particular  vicn*s  inspecting  the  ulterior  analysis. 
Logic  is  common  gr«jund  nn  which  the  partisans  of  Hartley  and  of 
Reid,  of  Locke  and  of  Kant,  may  meet  and  join  hands.  Particular 
and  di]la«^lied  opinitins  of  all  these  philosophers  will  no  doubt  occasion- 
ally be  controverted,  since  nil  of  them  were  logicians  as  well  a,s  mcta- 
fihysiciens;  but  the  field  on  which  their  great  battles  have  been  fought, 
ie«  beyond  tho  houmlarios  of  our  science;  and  the  views  which  wiD 
be  hern  promulgutud,  may,  I  I>oli('ve,  bo  held  in  conjunction  with  the 
priticipul  conclusions  of  any  one  of  their  systems  of  philosophy. 

It  cimnot,  indeed,  be  pretended  that  logical  principles  can  be  alto- 
gether irrelevant  to  those  more  abstruse  discussions ;  nor  is  it  possible 
but  (hat  the  view  we  are  led  to  take  of  tho  problem  which  logic  pro- 
poses, must  have  a  tendency  favorable  to  the  adaption  of  some  one 
opinion  on  these  controverted  subjects  rather  than  another.  Logic, 
although  differing  from  the  higher  metaphysics  like  the  other  half  of  a 
great  whole  (tho  one  being  tho  science  of  the  appreciation  of  evidence, 
the  other  having  fur  iLi  main  object  to  detennuic  what  are  the  propo- 
sitions for  the  estnblishment  of  wliich  evidence  is  not  required),  yet 
when  viewed  under  another  of  its  aspects,  stands  in  the  same  relation 
to  this,  its  sister  science,  us  it  does  lo  all  tho  other  sciences.  For 
metaphysics,  in  endeavoring  to  solve  its  own  pocnUar  problem,  must 
employ  means,  the  validity  ufwhich  falls  under  the  cognizance  of  logic. 
It  prfjceedi*,  no  doubt,  as  far  as  possible,  merely  by  a  closer  and  more 
attentive  interrugaliun  of  our  crnsctousness.  or,  more  properly  speak- 
ing, of  our  memory!  and  so  &  is  not  amenable  m  logic,     liut  w'hero- 
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ever  this  method  Jh  iosufficient  to  attain  the  end  of  its  inquiries,  it  must 
proceed,  like  other  sciences,  by  means  of  evidence.  Now,  the  moment 
this  science  begins  to  draw  inferences  &om  evidence,  logic  becomes 
the  sovereign  judge  whether  its  inferences  are  weU-grounded,  or  what 
other  inferences  would  be  so. 

This  influence,  however,  of  logic  over  the  questions  which  have 
divided  philosophers  in  the  higher  regions  of  metaphysioa,  is  indirect 
and  remote ;  and  I  can  conscientiously  affirm,  that  no  one  proposition 
laid  down  in  this  work  has  been  adopted  for  the  sake  of  establishing, 
or  with  any  mference  to  its  fitness  for  being  employed  in  establishing, 
preconceivo'i  opinions  in  any  department  of  knowledge  or  of  inquiiy 
on  which  the  speculative  world  is  still  undecided. 
B 
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OF  NAMES  AND  PROPOSITIONS. 


"  1m  KoluUifiie,  qal  (jrodaurit  duu  1i  logiqae,  comme  duis  Ik  morale,  et  < 
dt  U  inktBpbTiiqDe,  uoc  subtiliU,  uim  prfeinon  d'Jd^e*,  doDi  I'bibicud*  tD< 


:  dins  UDS  putit 

ipb]riiqDe,'unc  subtiliU,  uim  prfeinon  d'Jd^et,  doDi  I'bibitud*  tDconnne  »us  &&•' 

cien>,  D  conlnbiw  plus  qu*«m  ne  croit  an  jiro^r^  de  I*  bonrn;  philowophK-"— ComwactTt 


CHAPTER  1. 

THE  MX-KHSirr  OP  COMMENCING  niTU  AN  AN.iLYSlB  OF  LANDUAOR. 

§  1 .  It  u  (u>  tnucli  the  establtshod  practice  of  writeni  on  logic  to 
commcnco  their  EfRatifiM  bj  a  few  general  Dbsenrations  (in  most  caHes, 
it  ia  true,  rather  moagrc)  on  Tomis  uuil  tlicJr  vBricdes.  that  it  will,  per- 
haps, scarcely  bo  required  frnm  me,  in  merely  follomng  tUo  oommoD 
usage,  to  t>«  Ok  paitirular  in  assigning  my  reagoiu,  aa  U  IB  Qsually  ex> 
pefted  that  tboto  Khuuld  be  who  deviate  iKim  it. 

The  pmcdce,  indeed,  is  rcconunendod  by  coiuiderations  far  too  ob- 
vions  to  rcqatre  u  formal  justificoiion.  Logic  is  a  portiua  of  ibe  Art 
of  Thinking:  Language  M  evidently,  and  by  tlte  amnission  of  all  phi- 
loHophoni,  oiin  of  the  principal  iuetruments  or  helps  of  thought ;  and 
any  impcrfuriinn  in  the  instrument,  or  in  the  mode  of  employing  it,  is 
eonfcMcdlv  hahle,  Rtill  more  than  in  almost  any  other  an,  to  confuse 
and  impede  the  process,  and  destroy  all  ground  of  confidence  in  the 
result.  For  a  mind  not  previously  versed  in  the  meaning  and  right  use 
of  th(^  v.irioufl  kindfi  of  words,  to  attempt  the  study  of  melhods  of  phi< 
loeophizing,  would  bo  as  if  somo  one  should  attempt  to  make  Iiimgelf 
an  astronomical  observer,  having  never  learned  to  adjust  ihc  focal  dis- 
tance of  his  optical  instruments  so  as  to  see  distinctly. 

Since  Koasoning,  or  lufcrencc,  tho  principal  subject  of  logic,  ia  an 
operation  which  usually  taken  place  ny  means  of  wordu,  and  in  all 
complicated  cases  can  take  place  in  no  other  way,  those  who  have  not 
Q  thoroui;h  insight  into  tho  stgniiication  and  purposes  of  wmds,  will  be 
under  almost  a  necessity  of  reasoning  or  inferring  incorrectly.  And 
logicians  hare  generally  felt  that  unless,  in  the  very  first  stage,  they 
removed  this  fertile  source  of  error;  unless  they  taught  tlicir  pupil  to 
put  away  tho  glasso.4  which  diKtort  the  object,  and  to  use  thoNO  which 
are  adapted  to  his  purpose  in  such  a  manner  as  tu  assist,  not  perplex, 
his  vision ;  he  would  not  bo  in  a  condition  to  practiso  ibe  remaining 
part  of  their  discipline  witli  any  prospect  of  advantago.  Therefore  it 
IS  that  an  inquiry  mto  language,  so  far  as  is  needful  to  guard  against 
tho  errors  to  which  it  gives  rise,  has  at  all  times  been  deemed  a  nece»> 
sary  preliminary  to  tho  ftcienca  of  logic 

But  tlicru  IB  another  ruusun,  of  a  still  more  jundameotal  nature,  why 


12 


NAMES    AND    FtOPOSITIONS. 


the  import  of  words  should  be  ilie  earliest  subject  of  the  logician's  con* 
fiidcmtioii :  because  wiiiiout  it  he  cannot  oxamtne  into  the  import  of 
PropO!<iiion.i.  Now  this  is  a  subject  ^vhich  stands  od  tlie  very  thresh* 
hold  of  the  science  of  logic 

The  object  of  logic,  as  defined  in  the  Introductory  Chapter,  is  to 
ascertain  now  we  come  by  that  portion  of  our  knowledge  (much  the 
greatest  portion)  which  is  not  intuitive  ;)and  by  what  criterion  we  can, 
in  matteni  not  se1f-«ndc^t,  distinguish  between  thin^  proved  and  things 
not  proved,  between  what  is  worthy  and  what  is  unworthy  of  beUcf. 
Of  the  various  questions  which  the  universe  presents  to  our  inquiring 
facuhies,  some  are  soluble  by  direct  consciousneM,  others  only  by 
means  of  eridencc.  Logic  ts  couccmcd  with  these  last.  The  sohition, 
by  lueiuis  of  evidence,  iu  questions  respecting  ilie  universe  and  tlie 
things  contained  in  ii,  is  the  purpose  of  logic.  But  before  inquiring 
into  the  mode  of  resolving  questions,  it  is  uecossary  to  inquire,  what 
are  the  questions  which  present  thcmaelvosT  what  questions  are  con- 
ceivable '(  what  inqtiirioH  arc  there,  to  wbicli  men  have  either  obtained, 
or  been  able  to  imagine  it  possible  that  they  should  obtain,  au  answer  1 
Thifl  point  is  best  ascertained  by  a  survey  and  analysis  of  Propositions. 

!§  2.  The  answer  to  every  question  wnich  it  is  possible  to  frame,  is 
contained  in  a  Proposition,  or  Assertion.  Wliatever  can  be  an  object 
of  belief,  or  cvou  of  disbelief,  must,  when  put  into  words,  assume  the 
form  of  a  proposition.  All  truth  and  all  error  lie  in  propositions. 
What,  by  a  convenient  misapplication  of  an  al)Stract  term,  ive  call  a 
Truth,  is  simply  a  True  Proposition ;  and  errors  are  false  propositions. 
To  know  the  import  of  all  possible  propositions,  would  be  to  know  all 
qtiostions  which  can  be  raised,  alt  matters  which  ore  susceptible  of'bo- 
ing  either  beliered  or  disbelieved.  How  many  kinds  of  inquiries  can 
be  propounded;  how  many  kinds  of  judgments  coji  be  made;  and 
how  manv  kinds  of  propoailions  it  is  possible  to  frame  n-itli  a  meaning, 
are  but  different  forms  of  one  and  the  same  quoatioii.  Since,  then,  the 
objects  of  ull  Beli(_'f  anrl  of  all  Inquiry  ex])rc9s  themselves  in  pivpo- 
sitions ;  a  suKcient  scrutiny  of  Proposiiions  and  of  riieir  varieties  will 
apprise  us  what  questions  mankind  have  actually  asked  themselves^ 
and  what,  in  the  nature  of  aiiswtira  to  those  questions,  they  have  actu- 
ally thought  they  had  grounds  to  beUeve. 

Xuw  the  first  glance  at  a  proposition  shows  that  it  is  formed  by  put- 
ting together  two  names.  A  proposition,  according  to  the  common 
Isimple  definition,  which  is  sumcient  for  our  purpose,  is,  ducoursc^  m 
iwAich  tomcthing  h  qffinacd  or  denial  of  something.  Thus,  in  the  prop- 
osition. Gold  is  yellow,  the  quality  ydlow  is  ofhrmed  of  the  substance 
gtM.  In  the  proposition,  Franklin  was  not  bom  in  England,  the 
feet  expressed  by  the  words  horn  i»  Kngland  is  denied  of  the  roan 
Frank  Im. 

Every  proposition  consists  of  throe  parts:  the  Subject,  the  Prodi> 
cate,  and  the  Copula.  The  predicate  is  the  name  denoting  that  which 
is  affirmed  or  denied.  Tlio  subject  is  the  name  dt-iioting  the  person 
or  thing  which  something  is  affirmed  or  denied  of  The  copula  is  the 
sicn  denoting  that  thern  U  an  ofTirraation  or  denial ;  and  tlicreby  ena* 
bhng  the  hearer  or  reader  to  distinguish  a  propo.sition  &om  any  other 
kind  of  discourse.  Thus,  in  the  proposition,  The  eaith  is  rouud,  the 
Predicate  is  the  word  rotmd,  which  denotes  the  quaUty  affirmed,  or 
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(as  UiD  pliraso  is)  predicated:  tke  tartk,  wurds  denoting  the  object 
wliich  that  quality  is  uftirmcd  of,  compofle  the  Suliject;  the  word  ia^ 
which  serves  as  the  connecting  mark  between  the  subject  and  prcdi- 
caiu.  iti  show  that  one  ol*  them  is  afiirmed  of  the  other,  is  colled  the 
Copula. 

DiBinissitig:,  for  the  present,  the  copula,  uf  which  more  will  be  said 
h6roA&or,''cvfry   propoaitioii,  then,   coit^iKtB  uf  at  least  two  naincei 
bringit  together  two  namen,  in  a  particular  manner.     This  is  alrendy  a 
first  step  towards  what  we  arc  in  quest  o£     It  appean  from  this,  that 
for  an  act  of  belief,  one  object  is  not  sufficient ;  the  simplest  act  of  be- 
lief suppoAest,  and  has  something  to  do  with,  two  objects:  two  namea,  I 
to  aay  the  leafit;  and  (since  the  names  must  be  names  uf  something)  ' 
^two  namfabU  thing*.     A  large  doss  of  thinkers  would  cut  the  m&iter 
lort  by  saying,  two  iiieas.     They  would  say,  that  the  subject  and 
}rudicutc  arc  bnth  of  them  namc»  of  idca^t;  the  idea  of  gold,  for  iii- 
itnce,  ami  the  idea  of  yellow ;  and  that  what  taktrs  place  (or  a  purl 
Lof  whnt  takes  place)  in  the  act  of  belief,  consists  in  bringing  (as  it  is 
EpAen  expressed)  one  of  those  ideas  under  the  other.     But  tins  we  are 
Knot  yet  in  a  condition  to  say :  whether  sticJi  be  the  correct  mode  of 
'describing  the  phenomenon,  is  an  aAer  consldeiation.     The  result 
with  which  fur  the  present  we  must  be  contented,  is,  that  in  every  ect 
of  belief  two  objects  are  in  some  manner  taken  cognizance  of;"  that 
ifaere  can  be  uo  belief  claimed,  or  queatiou  propounded,  which  docs 
F'lkot  embrace  two  distinct  (either  material  or  intellectual)  subjects  of 
thought :  each  of  them  capable  or  not  of  being  conceired  by  itself,  but 
incapable  of  being  bcUevod  by  itself. 

I  may  say,  for  inatonco,  "  the  bud."     The  word  has  a  meaning,  and 
'  inggests  that  meaning  to  the  mind  of  any  one  who  is  listening  to  mo. 
[But  npposo  I  ask  him,  Wliether  it  is  true :  whether  he  believe*  it  1 
le  can  ^to  do  answer.     There  is  as  yoi  nothing  Irj  believe,  or  to  dis- 
iere.     Now,  however,  let  me  make,  of  all  possible  assertions  respect- 
ftngtho  sun,  the  one  wluch  involves  the  least  of  reference  to  any  oojecl 
■besides  itself;  let  mc  say,  "the  sun  exists."     Here,  at  once,  is  some- 
thing wliich  a  person  can  say  he  believes.     But  here,  instead  of  only 
one,  »vc  find  two  distinct  objects  of  conception ;  the  sun,  is  one  object; 
existence,  is  another.     Let  it  not  be  said,  that  this  second  conception, 
[eKisteiu:e,  is  involved  in  the  first;  for  the  sun  may  bn  conceived  an  no 
.longer  existing,     "The  sun"  docs  not  convcv  all  the  meaning  that  is 
conveyed  by  "the  sun  exifttn:"  "my  fither"  docs  not  include  all  the 
[Voanuig  of  "  my  father  exists,"  for  he  may  be  dead ;  "  a  round  8<|uare" 
does  not  include  the  meaning  of  "  a  n>und  s^juaro  exists."  for  it  does 
not,  and  cannot  exist.     Wlien  I  say,  "the  sun,"  "my  father,"  or  a 
"round  square,"  I  call  upon  the  hearer  for  no  belief  or  disbelief,  nor 
can  either  the  one  or  the  other  be  afforded  me ;  but  if  I  say,  *'  the  aun 
exists,"  "my  father  exists,"  or  '■»  round  square  exists,"  1  call  for  be- 
lief; and  should,  in  the  first  of  the  thrco  instances  moet  with  it ;  in  tbo 
second,  with  belief  or  disbelief,  as  the  case  might  he ;  in  the  third, 
with  disbelief. 

%  3.  This  first  step  in  the  analysis  of  the  object  of  lieliof,  which, 
though  so  obvious,  will  be  found  to  be  nut  uiiimporiaut,  is  the  ouly  one 
wfiicn  we  shall  And  it  praclicuble  to  make  without  a  preliminary  sur- 
vey of  language.     If  we  attempt  to  proceed  further  in  the  same  patH 
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Uiat  is,  to  analyze  any  fuitlier  the  import  of  Propoflitioiis;  wo  Bud 
forced  upon  us,  as  a  ^ubjiK^t  of  previoiut  conudoraiion,  the  imnnrt  of 
NttitiuS.  Fur  cvury  jirupysition  coiiBiBts  of  two  nemeH ;  ami  every 
proposition  affirms  or  denieR  one  of  these  names,  of  the  other.  Now 
what  we  do,  what  passes  in  our  mind,  when  we  affirm  or  deny  twfa 
Dames  of  one  ouotlier,  must  depend  upon  what  ihey  are  nunieK  of, 
siucQ  it  \a  with  reference  to  that,  and  not  to  the  mere  unmcft  them- 
selves, tliat  wo  uiakc  the  aflirmalion  or  dental.  Here,  tlicrofolti,  we 
find  a  new  reason  why  the  signification  of  names,  and  the  relation, 
generally,  betwcett  names  and  the  thtn^  sigiiiiicd  by  (hem,  must  oc- 
cupy  the  utelimtUEiry  stage  of  the  inquiry  we  ai'c  cnt^aj^ed  in. 

It  may  be  objected,  that  the  meaning  of  names  can  ^ide  un  at  rooBt 
only  tu  the  oninionii,  powiibly  the  foolish  and  gruundloKii  opinions, 
whtch  matikinu  have  formed  concemine  iliingA,  and  that  as  the  object 
of  philosophy  is  truth,  not  opinion,  the  philofiopher  should  dismiss 
words  ana  look  into  things  themselves,  to  ascertain  what  questions  can 
be  asked  and  answered  in  regard  to  them.  This  8d\ice  (which  fortu* 
nately  no  one  bos  it  iu  his  power  to  follow)  is  in  reality  au  exhortation 
Co  discard  tho  whole  fhuta  of  the  lahont  of  hiit  predecessors,  and  de- 
nieau  hinuclf  as  if  he  were  the  6rst  ptn'son  who  had  ever  turned  an 
inquiring  eye  upon  nature.  What  does  any  one's  personal  knnwledge 
of  xbings  amount  to,  after  subtracting  all  which  he  has  acquired  by 
means  of  the  words  of  other  people  }  Even  after  he  has  leanit  as 
mnch  as  men  usually  do  Icam  from  others,  will  the  notions  of  things 
coDloiucd  in  lijji  individual  mind  aSbrd  as  sufficient  a  basis  for  a  cata- 
logue rauoHHct  as  the  notions  which  are  in  the  minds  of  all  man- 
kiuJi 

In  any  enumeration  and  claasiBcation  of  Things,  which  does  net  set 
out  from  their  names,  no  varieties  of  things  will  of  course  bo  compre- 
hended but  those  recognized  by  tho  particular  inquirer;;  and  it  will 
still  remain  for  him  to  establish,  by  a  subsequent  examination  of  names, 
that  his  enumenition  has  omitted  nothing  which  ought  to  have  been 
included.  But  if  we  begin  witli  names,  and  use  them  as  our  clue  to 
the  things,  we  bring  at  once  before  us  all  the  distinctions  which  have 
been  recognized,  not  by  a  single  inquirer  of  perhaps  limited  views,  but 
by  the  coUcctivo  intclUgcnco  of  mankind.  It  doubtless  may.  and  I 
believe  it  will,  he  found,  that  mankind  hove  multiplied  the  varietiee 
unnecessarily,  and  have  imagined  distinctioim  among  things  where 
there  were  only  distinctions  in  the  manner  of  naming  them.  But  wo 
are  not  entitled  to  assume  this  in  the  commcnrcmcnt.  W'c  must  begin 
by  recognizing  tho  disttncliona  made  by  ordinary  language.  If  some 
of  these  appear,  on  a  close  examination,  not  to  he  fundamental,  our 
enumeration  of  the  diScrcnt  kinds  of  realities  may  be  abridged  accord- 
ingly. But  to  impose  upon  the  facts  iii  the  fint  instance  the  yoke  of 
a  Uieory,  while  tho  grounds  of  tlio  theory  are  reserved  for  discuiision  in 
a  subsequent  stage,  u  evidently  nut  a  course  which  a  logician  can  rea- 
■onobly  adopt. 
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I  L  *'  A  NAME,  says  HobboB,*  "  is  a  word  taken  at  pleasure  to  servo 
^nr  a  mark,  which  may  nana  in  our  mind  a  thought  like  to  sotnu  thought 
vfQ  had  before,  and  which  hoing  nronounred  to  others,  may  be  to  them 
a  sign  of  what  thought  iho  speaker  hadt  before  in  bis  mind."  This 
simple  doBiiitioii  of  a  name,  as  a  word  (or  set  of  words)  Bvrvtng  the 
double  purpose,  of  a  mark  to  recall  to  oarsolveit  tho  likeness  of  a 
'former  tnoaght,  and  a  sign  to  muku  ii  knowu  to  othcn,  appears  iioex, 
'ceptionable.  Names,  indeed,  do  much  more  than  this;  but  whatever 
else  they  do,  grows  out  of,  and  is  the  result  of  this  :  as  will  appear  iu 
its  proper  place. 

Are  names  more  pnMi«rly  said  to  bo  the  names  of  things,  or  of  our 
ideas  of  things  1  Tliu  nrst  is  tliu  expression  in  common  use  ;  the  last  is 
that  of  some  phi loso pliers,  who  conceived  that  in  adopting  it  they  were 
introducing  a  highly  important  distinction.  The  emment  thinker  just 
ijuoted  scorns  to  countenance  the  latter  opinion.  "But  seeing,"  he 
continues,  "names  ordered  in  speof^h  (as  is  dofinod)  arc  signs  of  oxfi 
conceptions,  it  is  manifest  they  are  not  signs  of  the  things  them- 
selves; n>r  that  the  smind  of  this  word  stone  should  be  the  sign  of  a 
stone,  cannot  be  undentood  in  any  sense  but  this,  that  he  that  hears  it 
eoUccts  that  he  that  pronouuces  it  thinks  of  a  stone." 

If  it  be  merely  meant  that  the  conception  alono,  and  not  the  thing 
itself,  is  recalled  by  the  name,  or  impaiied  to  the  hearer,  this  of  course 
cannot  be  denied.  Nevertheless,  there  seems  good  reason  for  adhcr- 
ing  to  the  commun  Uftagc,  and  calling  the  worn  tun  the  ntuno  of  the 
sun,  and  not  the  name  of  our  idea  of  the  sun.  For  names  are  not 
intended  only  to  mako  the  hearer  conceive  what  we  conceive,  but  aUo 
to  inform  him  what  we  believe.  Now,  when  1  use  a  name  for  iho 
purpose  of  expressing  a  belief,  it  is  a  belief  conccniing  the  thing  itself, 
not  concerning  my  idea  of  it.  When  I  say,  "  the  sun  is  tho  cause  of 
day,"  I  do  not  mean  that  my  idea  of  the  sun  causes  or  excites  in  mo 
tho  idea  of  day ;  but  that  tho  physical  object,  the  sun  itself,  is  the 
cause  fi'om  which  the  outward  phenomenon,  day,  follows  as  an  effect. 
It  seems  proper  to  consider  a  word  as  tho  name  of  that  which  wo 
Intend  to  bo  undontood  by  it  when  wo  use  it ;  of  that  which  any  feet 
that  we  us«rt  of  it  ts  to  be  understood  of;  that,  in  short,  concerning 
which,  wbon  wo  employ  ibc  %vorcl,  wo  intend  to  give  inforraaiion. 
Names,  therefore,  shall  always  bo  spoken  of  in  this  work  as  the  names 
of  things  themselves,  and  not  merely  of  our  ideas  of  things. 

But  &e  question  now  arises,  of  what  things  ?  and  to  answer  tliia  it 
u  necessary  to  take  into  conuderation  tho  different  kinds  of  names. 

(  2.  It  is  usual,  before  examining  tho  various  claaees  into  which 
names  are  commonly  divided,  to  begin  by  diatioguishing  irom  names 
of  every  description.  Lho»e  words  wliicli  are  not  namet,  but  only  parts 

*  CnKMloh'M  fr  Lpfk,  cfasp.  li. 

1  in  IM  ongtncl. "  h*d.  vr  Add  iMf."  Thct^  lul  word*,  u  iuvoMaf  a  mUlaitjfoitiga  to 
Mr  pretanl  parpowi,  I  hvra  furtxtrae  to  quote. 
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of  names.  Among  such  are  reckoned  particles,  as  ^  to,  tndy^  ofiatt 
tlio  ioflcclcd  cues  of  nouns  substantive,  us  me,  him,  Jokitt  ,-*  una  even 
adjecrives,  as  large,  heavy.  Theso  wonls  do  not  express  things  Oi 
which  anything  can  be  affirmed  or  denied.  We  cannot  suy,  Heavy 
fell,  or  A  heavy  fell;  Truly,  or  A  Iruly,  was  asserted  ;  Of,  or  A»  ot 
ivos  in  the  room.  Unless,  indeed,  we  are  speaking  of  the  mere  words 
tlicmsolves,  as  when  ive  say,  Truly  is  on  Eogliab  word,  or,  Heavy  is 
an  adjective.  In  that  ca&o  they  are  coroploto  namce,  viz.  names  of 
those  particular  sounds,  or  of  tnosa  particular  collections  of  written 
chorDctnrs.  This  cmplo)'ment  of  a  word  to  donoto  tiiu  moro  letlors 
and  syllablL's  of  which  it  is  composed,  wus  termed  by  the  schoolmen 
the  Kttppositio  materialui  of  iho  word.  In  any  other  sense,  we  cannot 
introduce  one  of  these  words  into  the  subject  of  a  proposition,  unless 
in  cotnbiQalioa  with  other  worda ;  as,  A  heavy  iody  fell,  A  truly  impoT' 
tantj'act  was  asserted,  A  member  of  parliament  was  tn  the  room. 

^  adjective,  however,  is  capable  of  standing  by  itself  as  the  predi- 
cate of  a  proposition ;  as  when  wo  say,  Snow  is  white ;  and  occasion- 
ally even  as  tno  subject,  for  we  may  say.  White  is  an  agreeablo  color. 
The  adjective  is  often  said  to  be  so  used  by  a  grammatical  pUi]>ais: 
Snow  is  w*hiie,  instead  of.  Snow  is  a  white  object;  ^\^lite  is  au  aj^eo- 
ablo  color,  instead  of,  A  while  color,  or.  Tho  color  of  white,  is  agreeable. 
The  Greeks  and  Ilomans  were  permitted,  by  the  rules  of  uieir  lan- 
guage, to  employ  this  ellipsis  umveisaUy  in  tJie  subject  as  well  as  in 
llu.'  predicato  of  a  propoailiou.  In  English,  this  cannot,  generally 
speaking,  Ims  done.  We  may  *ny,  The  earth  is  round ;  but  wo  cannot 
say,  Huuiul  is  easily  moved ;  we  must  say,  A  round  object.  This  dis- 
tiDCtlon,  however,  is  ralhcr  gr.iiiiinatical  than  logical.  Since  there  is 
no  difference  of  meaning  between  round  and  a  ronml  object,  it  is  only 
custom  which  prescribes  that  on  any  given  occasion  one  shall  be  tised, 
and  not  the  other.  We  shall  thereforo,  without  scruple,  speak  ol 
adjectives  as  names,  whether  in  ilieir  own  right,  or  as  representative 
of  the  more  circuitous  forms  of  exprewion  above  exemplified.  Tho 
other  classes  of  subsidiary  words  have  no  title  whatever  to  be  con- 
sidered as  names.  An  adverb,  or  an  accusative  case,  cannot  under  any 
circumstances  (except  when  their  mct^  Icticre  and  syllables  are  spoken 
of)  figure  as  oneof  tbe  terms  of  a  proposittun. 

Wonls  which  are  not  capable  of  being  used  as  names,  but  only  as 
parts  of  names,  were  called  by  some  of  the  schoolmen  Syncotogore- 
matic  terms:  ti'oni  aw.  witli,  and  utarrfyopeu,  lo  predicate,  because  it 
was  only  with  some  other  word  that  they  could  be  nretlicaied.  A 
word  whidi  could  be  used  cither  as  tho  aubjo*^  or  preijicate  of  a  pro- 
position, without  being  accompanied  by  any  other  word,  was  tennod 
by  tho  same  authorities  a  Ciitcgorematic  term.  A  combination  of  one 
ur  moro  Categorematic,  and  one  or  more  Syncaiegorematic  words,  aa, 
A  IteavY  body,  or  A  cwirt  of  justice,  tlicy  sometimes  called  a  mixed 
term ;  but  this  seems  a  needless  multiplication  of  iccbnical  expressiono. 
A  mixed  term  is,  in  the  only  useful  sense  of  the  word,  Categore- 
matic. It  belongs  to  the  class  of  what  have  been  colled  muny-^i^'orded 
names. 

*  It  woold,  pertasp*, be  mora  corrvd  toaay  thai  inllected  CMMuviuinM  ■ml  •omethini 
oioie ;  wul  Itaftt  tlu«  &diliU«t  pt«v«nU  Ihcm  boiB  being  UMd  s*  the  Biibi'icU  oT  prupoMtum. 
Dotthv  i>DrpcM«9af  DorinquiiydoiMtdeataadtllslltssbDaUenUiTnah  *cnipu]ouiaccu- 
net  iotu  BuniUr  minutie. 


NAMES. 
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For.  OB  one  woi-d  is  frequently  nol  a  namo,  but  only  part  of  a  name, 
so  a  uuinbdr  of  wonlH  niicn  cnmpoitf;  one  pinglo  name,  and  no  more. 
XbiiB.  tu  tbe  opening  of  thu  Faradin  Liost,  these  UuoB — 

thsfintt 

Of-thit  lortifiMen  twe,  wbose  mortiil  usic 
Bnnifbl  (toftth  into  the  world,  and  ail  onr  woe, 
With  lOM  of  Edeo,  bll  oue  giealcr  Mail 
Reitofl)  Ds,  tod  TVgaiB  ih«  uiaaful  wat.— 

(brm  in  the  csdiBBtton  of  tlio  logician  only  one  namo  ;  one  Cate^rc- 
matic  term.  A  mode  of  dctemiiuin^  wbctiier  any  set  of  words  makefl 
only  line  name,  or  moro  Uiou  unc,  id  by  predicating  something  of  it.  and 
obitcmng  vv)iethcr,  by  this  prtwli cation,  we  make  only  one  aflsertion  or 

IventL  Thiut,  when  we  «ay,  Jubn  Nokes,  who  was  the  mayor  of  the 
_)wa.  died  yesterday, — by  thia  predication  wc  muku  but  one  ut»»crtiun  ; 
whence  it  appi^ars  that  *'  John  Nokos,  who  wm  liio  mayor  of  iho  lown," 
is  no  mure  than  one  name.  It  is  true  that  in  this  proposition,  besides 
tbe  usiwrtioo  that  John  Nokes  died  yesterday,  there  is  mcluded  another 
awenion,  namely,  liiat  John  Nokes  was  mayor  of  the  town.  But  thi« 
assertion  wiu  already  made :  we  did  nut  make  it  by  adding  the 
illcate,  "  died  ye^erday,"     SiippofH*.  however,  that  the  words  had 

sea,  John  Nokes,  and  the  mayor  ot  the  town,  they  would  have  formed 
two  names  inatend  of  one.  For  when  wc  say,  John  Nokes  and  the 
mayor  of  the  town  died  yesterday,  wo  make  two  a&sertions  ;  one,  tliat 
John  Nokes  died  yesterday ;  the  ulhcr,  that  the  mayor  of  the  town 
died  yesterday. 

It  being  needless  to  illustrate,  at  any  greater  length,  the  subject  of 
many-worded  names,  we  proceed  to  the  dintinctions  which  have  been 
astabliBhod  among  names,  not  according  to  the  words  they  are  cum 
poeod  of,  but  according  lo  their  signification. 

{  3.  All  names  are  namos  of  eomething,  real  or  ima^ary ;  but  all 
Chint^  have  not  names  appropriated  to  them  individually.  For  tuomc 
individual  objcctit  wc  require,  and  consequently  have,  separate  dintin- 
gttisbing  naraee;  there  is  a  name  fur  every  persuo,  and  for  every  re- 
markable place.  <!Xher  objectii,  of  which  we  have  not  occasion  to 
speak  90  freqoeatly,  we  do  not  designate  by  a  name  of  Uicir  own ;  but 
when  tho  ne(*.essity  arises  for  naiuinf;  them,  wo  dn  so  by  putting  tu 
gethcr  iieveral  word.-!,  each  of  which,  by  itaelf,  might  be  and  is  used  fbr 
indefinite  number  uf  other  objccta:  as  when  I  say,  thu  stone:  "thia" 
"  stone*'  beine,  each  of  them,  names  that  may  be  used  of  many 

ler  objects  besides  the  particular  one  meant,  although  the  only  ob 
)oct  of  which  ihoy  can  both  bo  usod  at  the  givoti  moment,  consistently 
with  their  Aignification,  may  be  the  one  of  which  I  wish  to  speak. 

"Wore  this  the  sole  purpose  for  which  names  that  are  common  to 
more  things  than  one,  could  bo  employed ;  if  they  only  eerved,  by 
maturity  limiting  each  other,  to  alTord  a  designation  for  such  individual 
objects  as  have  no  names  of  their  otvn ;  tUey  could  only  be  ranked  among 
contrivances  for  economizing  the  iwe  of  language.  But  it  is  e\idont 
that  this  is  not  tlieir  sole  function.  It  is  by  their  means  that  we  are 
enabled  to  asaerl  general  propositions ;  to  aflinu  or  deny  any  predicate 
of  an  indefinite  number  of  things  at  onco.  Tho  distinction,  lhereli»rc, 
between  general  name»,  and  indipidual  or  lingular  names,  is  funda* 
in*<ntal;  and  may  be  considered  as  the  first  grand  divii^ioa  uf  namea. 


Id 
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A  goiienkl  nome  ii  familiarly  deBned,  a  name  which  in  capable  of 
oeinc  truly  aiKnned,  in  Uic  siuno  sense,  of  each  of  an  indefinite  niinihor 
of  thiri<:;^.  All  imiividual  or  siuj^ular  imme  is  a  imme  which  i»  only  ea< 
l>nhle  of  being'  tnily  affirmed,  in  tbt!  sarno  nense,  of  nno  thing. 

Thu3,  man  is  capable  of  being  Inily  affirmed  of  John.  Peter,  George, 
and  othtT  ihmxuiis  without  assignabto  linnis :  and  it  is  aHirmed  of  all  o( 
them  in  tlie  (laniR  Bcnite;  for  the  word  man  cxprra^c^  certain  qualities. 
Mid  irhen  we  predicate  It  of  those  pcnioMS,  wo  assert  that  they  all 
posseM  those  qiialitie-a.  Uut  JoAa  i.t  only  capable  of  being  truly  af- 
firmod  nf  one  single  penton,  ac  leant  in  tlie  same  ^nae.  For  altliougfa 
there  are  many  pertKins  who  bear  that  uniuo.  it  is  nui  conferred  upon 
ihom  to  indicate  any  qualiliee,  or  anytliing  which  belongs  to  them  in 
common ;  and  cannot  be  said  to  be  affirmed  of  them  in  any  iense  at  all, 
consequently  not  in  lite  tttunc  sense.  "  The  present  king  of  Kngland" 
is  also  an  individual  name.  For,  that  there  nt^ver  can  bo  more  than 
one  person  at  a  time  of  whom  it  can  he  truly  aihrmetl,  i^  implied  in 
the  meauiuK  of  tlie  words. 

It  ift  nr>t  ununual,  by  way  of  explaining  what  is  meant  by  a  general 
name,  to  »ay  that  it  is  the  name  of  n  clasn.  But  thtx,  though  a  conve- 
nient mode  of  expres&ion  for  some  purpa-ies.  is  objerJionablo  an  a  defi- 
nition, since  it  explains  ilio  clearer  of  two  things  by  the  more  obacure. 
It  would  be  more  logical  to  revune  the  prupo»ition,  and  turn  it  into  a 
detirtition  of  the  word  ci««» :  "  A  cla5«  is  the  indefinite  multitude  of  in- 
diviiluals  denoted  by  a  general  name." 

It  is  uecessarj-  lo  di»llugui*h  gmeral  from  coUrctirr  names.  A  gen- 
eral name  ts  one  which  can  be  predicared  of  each  individual  of  a  mul- 
dtudo ;  a  ooUoctive  name  cannot  bo  predicated  of  each  ntcparately,  but 
only  of  all  taken  together.  "  The  76th  regiment  of  fmjt,*  which  is  b 
collective  name,  is  not  a  general  but  an  individual  name ;  ibr  although 
it  ran  be  iiredicHted  of  a  multitude  of  individual  soldiei-s  t»ken  jointly, 
it  cannot  bo  predicated  of  them  severally.  We  may  say,  Jones  is  a 
soldier,  and  Thompson  i.s  a  soldier,  and  Stnilli  is  a  BoUlior,  but  wc  can- 
not way.  Jonea  is  the  7Gtli  legiment,  and  Thompson  is  ihc  76th  regi- 
ment, and  Smith  is  the  76tH  regiment.  We  can  only  say,  Jones, 
and  Tbonifjson,  and  Smitli,  and  Brown,  and  so  forth,  (ouumoraiing  oL 
the  soldiers,)  are  the  jyJih  regiment. 

"  The  76th  regiment"  is  a  collective  name,  but  not  a  general  one : 
"  u  regiment"  in  both  a  cuUectivo  and  a  general  nome.  (ieneral  with 
respect  to  all  individual  regiments,  of  each  of  which  Beparately  it  can 
JO  affirmed ;  collective  with  respect  to  the  individual  soldiers,  of  whom 
any  regiment  is  cvmjjusud. 

4  4.  The  second  general  division  of  names  is  into  concrete  and  a6- 
ttract.  A  concrete  name  is  a  name  which  stands  for  a  thing ;  nn  ab- 
stract name  is  a  name  which  stands  for  an  aitribute  of  a  thing.  Thiw. 
Jo^n,  the  tea,  Mi«  table,  are  names  of  things.  White,  also,  is  a  name 
of  a  thing,  or  rather  of  thiogH.  Whjicness,  agiun,  is  tlte  name  of  a 
quality  or  attribute  of  ihoso  things.  Man  is  a  name  of  many  things ; 
uamaiiity  is  a  name  of  an  aimbuie  of  thoee  thing?.  Old  is  a  name  of 
things ;   old  age  is  a  name  of  tnw  of  their  attributes. 

1  have  iwed  the  words  cunrrete  and  abwlract  in  the  aenso  annexed  to 
them  by  the  Bchuolmen.  who,  notwithMlanding  tlic  imperfections  of  theii 
plutotHjphy,  were  tmrivallQd  in  the  construction  of  teclmical  language. 
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dofiiuLiouit,  in  logic  at  least,  though  tlioy  never  wunt  more 
Chmi  a  little  wny  into  the  fnihject,  liare  selilnm,  1  think,  been  altereii 
but  to  he  spoitctl.  A  practice,  however,  hus  giowu  up  in  more  mod- 
iHpni  tidUM,  vv)iii:ii,  tl'  not  tiiti-uJuced  by  Lucke,  has  gained  currency 
ohtetly  trom  his  examplo,  of  applying  Uih  cxpredtuon  "  ak^truct  name*' 
to  all  natuos  which  are  thu  result  of  ubdti'iictiati  or  guncrulizution.  arid 
cott4e(|iienlly  to  all  i^cneral  namos,  tnsteuil  of  conHnin<'  it  to  the  Dames 
of  oilributed.  The  metaphyaiciaus  of  the  ConiliUac  school — whose  aJ- 
mirutiun  uf  XiOcko,  pa»tiltl^  over  iho  prufuunilcst  speculations  uf  thut 
truly  oH^nal  geniuH,  u-^ualiy  fa.ttens  with  pecuHar  eageniem  upon  hiit 
^reaki^st  points — have  gone  on  imitatiaf^him  in  thin  abuse  of  lan^age, 
uutil  there  ia  now  some  diiliculty  in  rustoniix  the  word  to  it^  original 
ftifputi cation.  A  more  wanton  alteration  in  iho  meaning  of  a  word  in 
rarely  to  bo  mot  with ;  fur  the  expression  general  name,  the  exact 
e<|uiva1uiit  of  which  exists  in  all  laiigua^rea  I  am  acquainted  with,  wa» 
alraody  available  for  the  puqio^e  to  which  ahatract  has  been  misap- 
prupriutud,  while  the  misappropriation  loavea  that  imiiortaiit  class  of 
vrurdx,  the  nuiuu:;  nt'artributo-H,  wilLout  any  compact  diittiuctive  appel- 
lation. The  old  acceptation,  however,  has  not  gone  so  completely  oat 
of  U!ie.  a-s  to  deprive  thoate  who  Ktill  udlicru  lu  it  of  ull  chance  c)f  being 
undar^tood.  By  aLntrar.t,  then,  I  tihnll  alwuyit  mean  tho  Trnposile  of 
ZK/ncrttc:  by  au  abstract  name,  tlie  name  of  an  altiibute;  uy  u  cuu- 
croie  name<  tho  name  of  an  object. 

Do  abstnct  named  belong;  to  Uio  cta<u  of  general,  or  to  that  of  sin-  /f^y 
ji^ular  names  I     Some  uf  them  aru  certainly  gcuurul.     I  mean  those  / 

which  are  names  not  of  ono  single  aod  definite  attribute,  but  of  a  cla«s 
of  attributui.  Such  i»  tho  word  color,  which  U  a  name  commoD  to 
whitonesa,  redneM,  Sec.  Surh  \r  even  the  word  whitfltieds,  in  rti8pL>4:t 
of  the  diflereut  shades  of  whitcaesii  to  which  it  is  applied  in  common; 
tho  word  magnitude,  iu  respect  of  iho  various  degrees  of  magnitude 
and  the  various  dimendiona  of  space ;  the  word  weight,  in  respect  of 
tho  various  degrees  uf  weight.  Such  ahto  \a  the  word  aUrihule  ilaelf, 
tho  commoi)  name  of  all  particulur  attributes,  llut  when  only  one  at- 
tribute, neither  variable  m  degree  nor  in  kind,  \a  dc:iiguatcu  b^  tho 
naioe;  a^  ^iHibluucss ;  tangtbleueas ;  c<|uahty;  K()uarcnc<rs;  mitkwhite- 
nuu;  then  the  name  can  hardly  be  considered  general ;  for  though  it 
dcnotos  an  attribute  of  many  different  objects,  the  attribute  itself  is  al- 
ways coaceive<i  OA  ono,  not  many.  Tho  question  is,  however,  of  no 
moment,  uud  perhapd  the  best  way  of  deciding  it  would  he  to  consider 
thisu  names  as  neither  general  uor  individual,  but  to  place  them  in  a 
clans  apart. 

It  may  be  objected  to  our  definition  of  an  al>stract  name,  that  not 
only  the  nameit  which  wo  have  called  abstract,  but  at^ectivcs,  which 
we  have  placed  in  the  concrete  claad,  are  names  of  attributes;  that 
tffhiic,  tor  example,  U  as  much  the  iiimie  of  the  color,  as  le&i/aust  is. 
But  (as  before  rcmui'kcd)  a  word  ought  to  be  considered  as  tho  jiame 
of  that  which  we  intend  to  be  undurdtooi)  by  it  when  wo  put  it  to  in 
principal  use,  that  is,  when  wa  employ  it  in  predication.  When  we 
say,  ttnow  is  white,  milk  h  while,  hnen  in  white,  we  do  not  mean  it  to 
bo  aiiderstciod  that  snow,  or  linen,  or  milk,  is  a  color.  We  mean  tliat 
they  are  things  having  the  color.  The  reverse  is  ihe  case  with  tho 
word  whiteness;  what  wu  affirm  to  be  whiteness  is  not  suow  but  tho 
color  of  snow.     Whiteness,  thereforo,  is  the  iiamo  of  t)ie  color  oxclu 
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nre\y :  white  is  a  iinme  of  all  things  whatever  having  the  color ;  a  name 
not  of  the  qnaliiT  wliiicncss,  but  of  every  white  object,  li  is  true,  lliis 
iiamo  WM  ^vcn  lo  all  those  various  objects  on  account  of  the  quality ;  and 
wp  may  tliercfnro  say.  without  impropriety,  ihnt  the  quality  forms  part 
of  its  signification;  but  a  name  con  only  be  said  to  stand  for,  or  to  be  a 
name  of.  the  things  of  which  it  can  be  predicated.  Wo  shall  proaonlly 
ROC  that  all  names  which  can  be  said  lo  have  any  signtficatiun,  lul 
names  by  applying  which  tu  an  iiidi\-idua)  we  give  anv  intbrmation 
respecting  that  inaividual,  may  be  Aaid  to  imply  au  attribute  of  some 
sort ;  but  thej  are  not  names  of  tlio  attribute ;  it  has  its  own  proper 
abstract  name. 


y^ 


§  S.  This  loads  ns  to  the  connderstion  of  ibo  tliird  givat  division 
f  names,  into  connotattce  and  Mou-connotaiivc,  the  latter  eometimes, 
u  improperly,  called  ahsoiute.  This  is  one  of  the  most  important 
uifltinctions  which  wo  shall  Imvu  occasion  to  pLiint  out,  and  uno  of 
tliose  which  go  deepest  into  the  nature  of  language. 
r^  A  non-conn  otativct  term  is  one  which  signifies  a  subject  only,  or  an 
tT  I  ^tribute  otdy.  A  conuotative  leno  is  one  which  denotes  a  subject 
and  itn plies  an  itttntrnte.  Hv  a  aubjoct  is  here  meant  anything  which 
poBsesses  attributes.  Thus  John,  or  London,  or  England,  are  names 
which  signify  a  subject  only.  Whiteness,  length,  virtue,  signify  an 
attribute  only.  iNnne  of  ihesc  names,  therefore,  are  connotative.  Bat 
white,  long,  virtuoiu,  are  connotntivc.  The  w<ird  while,  denotes  all 
white  things,  as  snow,  paper,  the  foam  of  tlie  fica,  &c,  and  impliesi  en 
as  it  wn«  termed  by  the  schoolmen,  connotes,*  the  attribute  vrhitmru. 
The  word  white  is  not  predicated  of  the  attribute,  but  of  the  enbjecfa, 
Know,  Sec;  hut  when  wo  predicate  it  of  them  wo  imply,  or  connote, 
tlmi  the  attribute  whitcnoes  liolongs  to  them.  The  same  mny  bo  suid 
of  the  other  words  above  ritod.  Virtuous,  far  example,  is  the  name 
of  a  class,  which  includes  Socrates,  Howard,  the  man  of  Koss,  and  an 
imdefined  nnndjor  of  other  individnals,  past,  present,  and  to  come. 
These  individuala,  collectively  and  severally,  can  alone  bo  said  with 
pnjpriety  t"  be  denoted  by  the  wind  :  of  iheni  alone  ciin  it  pntpcrly 
bo  said  to  bo  a  name.  But  it  is  a  name  applied  to  nil  of  ihem  in  con- 
sequence of  an  BUribute  which  they  possess  in  common,  the  attribute 
which  men  b»^  agreed  to  call  virtue,  li  is  applied  to  all  beings  that 
are  corui^ered  to  posseas  this  attribute ;  and  to  ttono  which  are  not  no 
couaidored. 

All  cimc.otc  general  names  are  connotative.  The  word  man,  for 
example,  denotes  Peter,  Paul,  John,  and  an  indefinite  number  of  other 
individuab,  of  ^N-hum,  taken  as  a  cleas,  it  is  the  name.  But  it  is 
appliml  lo  them,  because  they  possesa,  and  to  signify  that  they  possess, 
cortttin  aitribntj»».  Those  seem  !o  be,  corporeity,  animal  life,  ration- 
aliiy,  and  a  certain  cxlernul  form,  which  for  distinction  wo  call  the 
hnman.  Kvery  existing  thing,  which  possessed  nil  these  attributes, 
would  bo  called  a  man  ;  and  anything  wliicb  posseMed  none  of  tlicm, 
nr  only  one,  or  two.  or  even  thre6  of  them  without  the  fourth,  would 
not  be  BO  called.  For  example,  if  in  the  interior  of  Africa  there  wore 
to  be  discovered  a  roce  of  aniniati  possessing  reason  equal  lo  llmt  of  hu- 
man beings,  but  with  the  form  of  an  elephant,  thoy  would  not  be  called 

*  lYotjrrr,  tt>  tnaik  -.  cDnnotarc,  Id  luatk  nitmg  tnth :  to  insik  one  thing  ml\  or  in  (tdditvm 
u  smithsr. 
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men.  SMritt*«  Houyluthms  were  not  so  callLtil.  Or  if  sucb  nowly- 
discovcred  bcinga  poiMO&aed  tbc  funn  of  man  witlioul  any  vi^ttU;;fl  uf 
reason,  U  td  prubublu  that  fumo  vtbt>r  name  than  tliat  uf  man  would  bu 
founil  i'nT  tham.  How  it  happen&  that  there  can  bu  any  Joubi  about 
the  cLatter,  will  appear  iiercaiicr.  Tlie  word  man,  tbervrfore,  signifies 
nil  tliOM  attributes,  and  all  subjects  which  possess  those  attiiuuies. 
tint  it  can  be  predicated  only  of  Uie  tnihjects.  What  we  call  men,  are 
the  aubjects.  the  individual  Stiles  and  Nokca ;  not  the  qualities  by 
whicli  their  humanity  is  constituted.  The  naino,  thoroforc,  is  said  to 
signify  the  (Subjects  dirertly,  the  aUributcs  indircctltfi  it  drMolct  the 
aubjccLH,  and  implieH«,  or  in\*olve.s  or  indicates,  or  a^  we  shall  aaj 
benceforlli,  ct/nanfe-t.  tho  atlribulcs.     It  is  a  t-onnulalivo  name. 

Connotatiro  nam^s  have  honre  boon  also  railed  ilrHomtHatire^ 
becauee  the  subject  which  they  denote  ia  denominated  by,  or  receives 
a  nnme  from,  tJio  attribute  which  they  connote.  Snow,  and  other 
objects,  receive  the  name  white,  because  they  possess  the  attribute 
which  is  called  vvliiteucHS ;  James  and  Robert  receive  the  uamu  man, 
bocauAO  tbey  tioiisess  the  attributes  which  are  coiL-tidered  to  couHttlute 
humanity.  The  attribute,  or  attributes,  may  therefore  be  said  to 
denominate  tho^De  objects^  or  to  givo  them  a  common  name. 

It  has  been  seen  tliat  all  concrete  gonoral  names  aru  ctinnotative. 
Cvcu  abstract  namea,  though  the  names  nnly  of  attribute^t,  may  in 
•ome  iudtanccA  bo  justly  considered  as  counotative ;  fur  attributes 
thetnselvus  may  have  attributes  ascribed  to  them  ;  and  a  word  i^ich 
denotes  attributes  may  connote  an  attribute  of  those  al  tributes.  It  is 
thus,  for  example,  witli  Mich\  a  word  osk  fault;  equivalfor  tu  bad  or 
hmrlftd  ijualitij.  This  word  is  a  naino  citminon  to  many  attnlrutos, 
and  connotes  hurtful ness,  an  attribute  of  x\\of^e  various  attributes. 
When,  for  example,  we  say  that  slowness,  in  a  horse,  is  a  fault,  wq  do 
DOC  menn  that  the  slow  muvernent,  tlie  actual  change  of  place  of  the 
slew  horse,  has  any  mischievous  elTeccs,  but  that  the  propoity  or 
peculiarity  of  the  hnrsu,  fn^m  which  it  derives  that  name,  the  qnalitj 
of  being  a  slow  mover,  is  an  undesirable  peculiarity. 

Ill  regard  to  those  concrete  names  which  are  not  general  but 
individual,  a  distinction  must  be  made. 

Proper  names  are  not  connolative  :  they  denote  the  imlividuals  who 
are  called  by  them ;  but  they  do  not  indicate  or  imply  any  attribute* 
aa  belonpng  to  those  individuals.  When  wo  name  a  chiM  by  the 
uamo  Mary,  or  a  doe  by  the  name  Caesar,  these  names  ore  simply 
murks  ueod  to  enable  uioso  individuals  to  be  made  Hubjocis  of  diseouiBe. 
It  may  be  Raiil,  indeed,  that  we  must  have  had  some  reawm  for  giving 
them  those  names  rather  than  any  others :  and  this  is  true ;  but  tlie 
name,  onct:  given,  becomes  independent  of  tlie  reason.  A  man  may 
have  boen  named  John  because  that  was  the  name  of  his  father ;  a 
town  may  have  been  named  Dartmouth,  because  it  is  situated  at  tlie 
mouth  of  the  Dart,  lint  it  i»  im  port  of  the  sigeiHcation  of  The  wont 
John,  that  the  father  of  the  i>or!ion  so  called  bore  the  same  name ;  nor 
even  of  the  word  Dartmuulli,  to  bo  siluuted  at  the  mouth  of  the  Dart 
If  sand  should  choke  up  the  mouth  of  the  river,  or  an  earihfjuakc 
ehauge  its  course,  and  remove  it  to  a  dii^tanre  from  the  town,  thvre  is 
va  reiison  tu  think  that  the  name  of  the  town  would  bo  chan(;eil.  'I'hat 
fiirt,  iherpfor*?.  ciin  form  no  jiart  of  the  signification  of  the  word ;  tor 
itlienrise,  when  the  Act  ceased  to  be  true,  the  name  would  ceuse  to 
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be  Bpplic<L  Proper  names  are  attached  to  tlie  objects  thcmsclvem,  and 
nre  nnt  rlepciulent  upon  tlic  continunnce  of  niiy  nltnlmtc  of  the  object. 
Hut  there  ia  anottier  kind  of  nnroes,  which,  nlijiough  they  urv 
individual  names,  liiut  is.  predicablo  only  of  otie  object,  Eire  really 
connotaiive.  For,  alllioii<;h  we  may  give  to  an  iiidi\-idual  a  uanitt 
utterly  unmeaning,  which  we  call  a  proper  name, — n  wonl  which 
ftnswere  the  porposo  of  Kliowinjf  what  tiling  it  i«  we  un?  talking  about, 
but  not  of  telling  an^tbin^  about  it;  yet  a  name  pertilinr  lo  an 
individual  is  not  necessarily  of  this  dencription.  It  may  bo  Bignificant 
offlomeatrrihuto,  or  some  union  nf  atrributcs,  which  being  poes««.4ed  by 
no  object  but  one,  dotermines  the  name  exclusively  to  that  individual 
"  The  sun  "  is  a  name  of  this  deacription ;  "  God,"  when  used  by  a 
Christian,  is  another.  Thttae,  however,  are  scarcely  examples  of  what 
\rv  ore  now  attemptini;  to  illnstnite,  being,  in  strictness  of  language, 
geneial,  and  not  individual  names  :  for,  however  tlicy  may  bo  m  fact 
predicabte  only  of  one  object^  there  is  nothing  in  the  meaning  of  the 
words  themselves  which  implies  this :  und,  accordingly,  when  wo  are 
imagining  and  not  affirming,  we  mny  speak  of  many  suns ;  and  (he 
maj<irity  of  mankind  have  believed,  and  mil!  l»elieve,  that  there  are 
many  gtids.  Hut  it  is  easy  lo  prcKluoc  wonls  wliich  ore  real  instances 
of  connotative  i^di^-idual  names.  It  may  be  part  of  the  meaning  ot 
the  cnntiolative  name  irself,  that  tbere  e:tiatii  but  one  individual  possess- 
ing the  aliribuio  which  it  connoiea ;  as,  for  instance,  "the  oit/y  sou  oi 
Juhn  Stiles;"  "ihejfrj/  emperor  of  Rome."  Or  the  attribute  ron- 
Tioied  may  be  a  ennnexion  willi  some  determinate  event,  and  tho 
connexion  may  bo  of  such  a  kind  as  only  one  indi^ndual  could  have  ; 
or  may  nt  least  he  such  am  otdy  one  individual  nrtually  had ;  and  litis 
may  be  imnli(!d  iu  the  form  of  the  expres.«ion.  "  The  father  ot 
Socmles,"  is  an  example  of  the  one  kind  (since  SocratCR  could  not 
have  had  two  faihers);  "the  nurhor  of  tlie  Iliad,"  "the  murderer  ot 
Henri  Quatre,"  of  llio  second.  For,  allhouuh  it  is  conceivable  that 
mom  persons  than  one  might  have  participated  in  the  auihorwhip  of  tho 
Iliad,  ur  iu  the  murder  of  Henri  Quatre,  the  employment  of  the  articia 
the  implies  that,  in  fact,  this  was  not  the  case.  What  is  here  done  by 
the  word  the,  in  dune  iii  other  cases  by  the  context :  tlms,  "  Owsar's 
army"  is  an  tn<lividual  name,  if  it  appears  fn>m  tlie  nmtext,  that  the 
army  meant  is  tliat  which  CiMar  commanded  in  n  particular  battle. 
The  still  more  general  expresMons,  "  tlie  Roman  army,"  or  "  tho 
Christian  army."  may  be  individualized  in  a  similar  manner.  Aiinthcf 
case  of  frequent  occurrence  has  already  been  noticed ;  it  is  tlie  follow- 
ing. The  name,  being  a  mnny-wordoti  one,  may  consist,  in  the  firsl 
place,  of  Kgentral  ■name,  capable  therefore  in  itself  of  being  affirmed 
of  mure  things  than  one,  but  which  U,  in  tho  second  place,  so  limited 
by  other  words  joined  with  il.  ihal  the  entire  expression  can  only  bo 
predicated  of  ono  object,  consisreniiy  with  tiie  meaning  of  the  general 
t«.-nn.  This  is  cxempliBcd  ui  such  an  instance  as  the  following :  "  the 
present  prime  minlMer  of  Kng-land.'*  Prime  Minister  of  England  is  a 
general  name ;  the  attributes  which  it  conm:iles  may  be  possessed  by 
an  indefinite  numbci-  of  persons  :  in  succession  however,  not  simiiiia- 
neou-fly;  since  tho  meaning  of  the  word  itself  imports  (among  other 
thini:;^)  that  there  ran  be  only  une  such  person  at  a  lime.  This  being 
the  case,  and  the  application  of  the  name  being  afterwards  limited  by 
the  word  prrsmt,  to  such  individuals  as  poescsi  the  atlribulos  at  one 
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Hisiblc  point  of  timo,  it  becomes  applicable  only  to  one  individual, 
nd  as  this  Qppoan  from  the  m(.*»ntiig  of  tbo  uanin,  wtihout  any 
oxtritmii;  proof,  it  is  strictly  an  imlividiiFil  name. 

From  tbo  preceding  obscrvaliuns  it  will  easily  be  collected,  that 

enever  the  names  given  to  objpcia  convey  any  ioformatinQ,  ihai  is, 

whenever  they  have  properly  any  meaning,  the  meaning  rcsidctt  not 

in   what  they  drmttti;  but  in  what   lliey  a/mivte.     TIib  only  names  of  'S 

ibjectd  which  roniiote  nnihing  are  proper  names;   and  these  have* 

^^j&ictly  Bpeoking,  no  signltication. 

^H|j^  like  the  robber  in  the  Arabian  Nighta,  we  make  a  mark  with 
^^Ralk  upon  a  bonsa  to  enable  ua  to  know  it  again,  the  mark  baa  a 
r  purpose,  but  it  baa  not  properly  any  muaniiig.  Tbo  chulk  duutt  not 
"  dectaro  anyiiiing  about  tlie  bouse;  it  doeti  not  moan,  ThiH  is  5ucli  a 
person's  house,  or  This  is  a  house  which  contains  booty.  The  object 
of  making  the  mark  is  merely  distinction.  1  say  to  mysfir.  All  ihi'se 
hooses  are  so  nearly  alike,  that  if  I  loi^  sight  of  ihf?m  I  shall  not  again 
bti  able  to  disliuguish  (hat  which  I  uni  now  looking  at  irom  any  of 
the  others;  1  must  ihorefore  contrive  to  make  the  appearauco  of  tliis 
one  house  unlike  that  of  the  others,  that  1  may  hereulter  know,  whvu 
1  see  the  mark — uol  indeed  any  attribute  of  ibo  house— but  ijiijiply 
that  it  is  the  samo  house  whicli  1  ara  now  looking  aL  Morgiana 
chalked  all  the  other  houses  in  a  similar  muimur,  and  defeated  iho 
sob  erne :  bowl  »imply  by  obliterating  the  ditltrr<:aco  of  appearanco 
betwcon  that  house  and  the  others.  The  cbulk  was  still  Uiere,  but  it 
no  longer  served  the  purpose  of  a  distinctive  mark. 

When  we  impose  a  proper  name,  we  porfurm  an  operation  in  soma 
degree  anfclugoiiH  lo  what  the  robber  inleiidud  In  chuking  the  house. 
We  put  a  mark,  uot  indoed  upon  the  object  itself,  but,  if  1  may  so 
speak,  upon  the  idea  of  thu  object.  A  proper  name  is  but  an  unmean- 
tug  mark  which  we  connect  in  our  minds  with  tht^  idea  of  the  object, 
in  order  that  whenever  the  mark  meets  our  eyes  or  occurs  to  our 
thoughts,  we  may  think  of  that  individual  objocr.  Not  being  attached 
to  the  thing  itself,  it  docs  not  enable  us,  ns  the  chalk  did,  to  distin- 
guish the  object  when  we  sec  it;  but  it  enables  us  to  distinguiah  it 
when  it  is  spoken  of,  either  in  the  records  of  our  own  experience,  or 
in  iho  discourse  of  others ;  to  know  that  what  we  &nd  oasurtcd  in  any 
propa^iiion  of  which  it  is  the  subject,  is  assorted  of  ibe  individual  thing 
with  which  we  were  previously  acquainted. 

When  wc  predicate  of  anytliing  its  proper  name ;  when  we  aay, 
poitiiing  to  a  mnn,  ibi^  in.  Brown  or  Smith,  or  pointing  to  a  city,  that 
It  is  York,  we  do  not,  merely  by  so  doing,  convey  lo  ihc  hearer  any 
infiwmation   about  thorn,  except  that  those   are   their  names.      By 

Kabling  him  to  identify  the  individuals,  we  may  connect  ihcm  with 
brmatioti  previotwly  possessed  by  him;  by  saying.  This  is  York, 
)  may  tell  him  that  it  contains  the  Minster.  Hut  thid  is  in  virtue  of 
what  he  ha:4  previously  heard  concerning  York;  nut  by  anything 
implied  in  the  name.  It  is  otberwitie  when  objects  are  tn^oken  of  by 
comiotative  nnmeis.  When  we  say.  The  town  is  built  of  marble,  wo 
give  the  hearer  what  may  bo  entirely  new  information,  and  this  merely 
by  The  signitication  of  the  matiy-worilod  connotntive  name,  "  built  of 
marble."  Such  names  are  not  signs  of  the  mere  objects,  itn-ented 
because  wo  have  occasion  to  think  and  speak  of  those  object*  inilivid- 
ually;  but  signs  which  accompany  an  attribute:  a  kind  of  tivery  in 
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which  tho  dttribtiic  claihcg  all  objects  whicli  art?  recognized  as  poeseu- 
iiig  it.  They  are  nut  nicro  marks,  but  more,  That  i»  to  say,  BiguificanC 
marks;  ami  the  connotation  is  what  constitutes  their  significance. 

Aa  a  proper  name  is  said  to  be  the  name  of  tlie  one  individual 
which  it  18  predicalctd  of,  so  (us  well  from  the  importance  of  adhering 
10  analogy,  an  fur  the  other  roasons  fonoerly  assigned)  a  connotative 
liQiDC  otighl  to  be  couaidered  a  name  of  all  the  varioua  individuals 
which  it  u  predicnble  of,  or  in  other  words  dfnotta,  and  not  of  wliat  it 
connotes.  Bui  hy  learning  what  things  it  is  a  nanu  oC  w%  do  doi 
learn  the  meaning  uf  tho  name  :  for  l«i  the  same  thing  wo  ma]r.  with 
equal  propriety,  apply  many  namee,  not  ef]ui\-alctit  in  meaning.  Thus, 
I  call  a  ccnain  man  by  ihe  name  8ophroniiH:ufi :  I  call  him  by  another 
name,  The  father  uf  Socratet*.  Both  ihcttc  arc  nauieti  of  the  sanio 
individual,  but  their  meaning  ia  nlloc;eihor  diBerent ;  they  arc  appUed 
to  that  indi\')dual  for  two  different  purpoHUB;  ihc  one,  moruly  to 
distinguish  him  from  other  persons  who  are  spoken  of;  the  o<her,  to 
indicate  a  fact  relating  to  him,  the  fact  that  Socrates  was  his  sun.  I 
further  apply  to  him  these  other  cxpresiuDni:  a  muu,  a  Greek,  aii 
Athenian,  a  eciitptor,  an  old  man,  an  honest  man,  a  brave  roan.  All 
these  are  names  of  Sophrouisrus,  not  indeed  of  him  alone,  but  of  him 
and  each  of  an  indefmite  immber  of  other  human  beings.  Kaoh  of 
the«e  names  Is  applied  to  8ophroniitcufl  for  a  differeni  reason,  and  by 
each  whoever  understands  ils  meaning  is  appri»*'d  of  a  Jisiinct  fact  or 
number  of  facts  concerning  him ;  but  those  who  knew  nothing  about 
the  namefl  except  that  they  were  applicable  to  Sophroniscua,  would 
be  altogether  ignorant  of  their  meanuig.  It  is  even  conceivable  that 
I  might  know  every  single  indiviibiot  of  whnm  n  given  name  ctnild  bn 
with  truth  uflimie<1,  and  yet  could  not  be  saiil  lo  know  iho  moaning  ot 
the  name.  A  child  knows  who  are  its  brothers  nnd  sisters,  long  beioro 
it  has  any  definite  concejitiou  cf  the  nature  oi  the  facts  which  are 
in%'olvcd  in  the  sigiiificjition  of  those  words. 

In  somo  cases  it  is  not  easy  to  decide  precisely  how  much  a  particular 
word  duca  or  does  not  connote  ;  that  is,  wo  do  not  exselly  know  (tho 
caiie  not  having  arisen)  what  degree  of  difleremce  in  the  object  would 
occasion  a  diifcrcnco  in  the  name.  Tlius,  it  is  clear  that  the  word 
man,  besides  aiiimul  life  and  ralionalily,  connolt*s  also  a  certain  ex- 
ternal form;  hut  it  would  be  impossible  to  say  precutely  what  form; 
that  is,  to  decide  how  great  a  deviation  from  the  form  ordinarily  found 
in  the  beings  whom  we  are  accustomed  to  call  men,  would  st)thce  in  o 
newly-di-Hcorered  race  to  mak(!  us  refuae  them  U»e  name  of  mail. 
ItHtir.tnalily,  alai,).  being  a  ((uality  which  admits  of  degrees,  il  hoA  uuvor 
been  settled  what  is  the  lowest  degree  nf  ihnt  onnlity  which  would 
entitle  anv  creature  to  bo  considered  a  humon  being,  lu  all  such 
erases,  the  meaning  of  the  general  name  is  so  far  uusellled,  and  vague 
mankind  bavn  not  come  to  any  positive  agreement  about  the  matter. 
\Vlien  \vc  come  to  treat  of  classification,  wu  shall  have  occasion  to 
fthow  under  what  conditions  thia  vagueness  may  exist  without  pntciical 
tDconvenience ;  and  cases  will  appeal-,  in  which  the  ends  of  language 
are  better  promoted  by  it  than  by  complete  precision;  in  onler  that, 
m  natural  history,  for  instance,  individuals  or  species  of  no  very 
marked  character  may  lie  ranged  with  those  more  strongly  character- 
ized indirWuals  or  «pecio»  to  whifh,  in  all  their  properties  taken 
together,  they  bear  the  nearest  reaomblance. 
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But  this  partial  uncertainty  in  the  connotntioa  (^  names  cau  only  ba 
froo  from  mischief  when  guurdcd  by  strict  precautions.  One  of  the 
chief  sources,  indeed,  of  lax  tiabiis  of  thought,  is  tlu!  cu-itoTn  of  using' 
couiioiativo  terms  without  a  diatinctly  ascertained  connotation,  and  with 
nil  rnoro  precise  notion  of  their  meaning  than  can  he  loosely  collected 
ti'nm  oli5orving^  what  ohjor^a  they  are  used  to  denote.  It  is  in  this 
mnnaer  that  we  all  acquire,  and  inuvitably  so,  our  first  kuowludgc  uf 
uur  vernacular  lanj^age.  A  citild  leama  the  meaning  of  the  words 
man,  or  white,  by  hoaring  ihem  applied  to  a  variety  of  individual  objects. 
Olid  tinding  out,  by  a  precede  ot  gunoralizatjon  and  aualy»is  of  which 
he  i&  but  imperiectiy  conscious,  what  those  different  objects  bave  in 
common.  In  the  case  of  tlieae  two  words  the  process  is  so  easy  as  to 
require  uo  im^fistaucti  li'om  culture;  Uio  objects  called  human  beings^ 
and  tlie  objects  colled  whitti,  ditfering  from  all  otlien  by  qualities  of 
a  peculiarly  dclinite  and  ob^-ious  character.  But  in  many  other  cases, 
objectj^  bear  a  j^cncral  resemblance  to  one  another,  which  loads  to  their 
being  familiarly  cla^^ied  together  under  a  common  name,  while,  wiihout 
moru  analytic  liabita  than  the  generality  of  mankind  potisese,  it  la  not 
immediately  apparent  what  ore  the  particular  attribntes.  upon  the  pos- 
aession  of  which  iu  qommou  by  them  all,  their  general  resemblance 
depends.  When  tlm  1^  the  case,  men  use  the  name  without  any  re- 
cognized connotation,  that  is,  without  any  precise  meaning;  tl)f>y  talt(, 
tanu  coasenurntly  think,  vaguely,  and  remain  contented  to  attach  only 
lo  same  degree  of  siguificaucc  to  their  own  words,  whicli  a  child  three 
old  attaches  to  the  words  brotlicr  and  sister.  The  cliild  at  least 
seldom  puzzled  by  the  starting  up  of  new  individuahi,  on  whom  be 
ignorant  whether  or  not  to  confer  the  title;  because  there  is  usually 
aulhuriiy  close  at  hand  competent  to  solve  all  doubts.  15ut  a  similar 
irce  does  not  exist  in  the  generality  of  cases;  imd  new  objects  are 
3ntinuaUy  presenting  themselves  t<i  man.  women,  and  children,  which 
ihoy  are  called  upon  to  class  propria  motu.  Thoy,  accordingly,  do 
this  on  no  other  principle  than  that  of  fiuperficial  similarity,  giving  to 
each  new  object  the  name  of  that  familiar  object,  the  idea  of  wliich  It 
Lnost  readily  recalls;  or  which,  on  a  cursory  inspection,  it  seems  to 
'them  most  to  resemble:  as  an  unknown  subntanre  found  in  the  ground 
will  bo  called,  according  to  its  texture,  earth,  sand,  or  a  stone.  In  this 
manner,  names  creep  on  from  subject  to  subject,  until  all  rraces  of  a 
common  meaning  sometimes  disappear,  and  tho  word  comes  to  denote 
a  numbi.T  of  lliings  not  only  independently  of  any  common  attribute, 
but  which  have  actually  no  attribute  in  common;  or  none  but  what  is 
ahared  by  other  things  to  wliich  the  name  is  capriciously  refused.* 
Etfea  philoeophers  have  aided  in  this  perversion  of  general  language 
from  its  purpose;  sometimes  because,  like  the  vulgttr,  they  knew  no 
[better;  and  sometimes   in  deference  to  that  aversion  to  admit  new 


*  U  woubl  be  well  if  Lhi«  nsCural  degeneracy  of  lan<i»ge  look  |ilBce  onljr  in  the  himds  ot 

tba  ignonni  vulvar ;  but  «otno  of  tliu  mo«t  rvinarkAble  instances  are  lo  be  Ibuttd  in  leniu 

'  at  Dit.  sod  amons:  tccbntcallv  educated  peraon*.  aach  as  EogllAh  lawyer*.    Fi'oajr.  for  cz- 

,  Scnplp,  u  B  Inw  Irrm,  wiili  the  Miumt  of  which  nit  canmni  fanUiar:  bet  Ifaero  t*  no  lowytrr 

[who  would  unatirilAke  t4i  tell  what  n  felony  is,  ir.h4!ivrt*e  Ibaa  bj  enitineratinK  Ibc  vantiua 

illinda  of  oOencc*  wliich  atoso  called.    Onginallv  thewotd  fetonr  baa  a  mesiuug;  itdeno. 

^talAlioSeoccs,  the  penalty  of  whkli  included  forfpiutre  of  poods;  but  subeMaent  ecu  of 

Farliamcnl  have  declared  varioaa  oflctKra  to  be  folonJefl  without  eiiiDtnins  tnal  pniaitir, 

and  bav<<  taken  avraytbe  pentilly  from  othera  which  conltnucnrverthcli-R*  lo  bocaliej  felo* 

iJee,  intom'iicb  that  the  acts  90  called  hate  row  no  projieay  whniit^or  tn  common,  aaT«  thai 

-Dfbniui  unlawful  and  [luAuhuble. 
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words,  which  indacM  raankiiid,  on  all  «ubjoct8  not  conadnred  lecltnicBl 
t*  attempt  tu  maku  the  original  smull  9tock  uf  names  ecrro  with  but 
liltic  autpnentation  to  express  a  conptantly  increaaing  number  of  object* 
and  distinctions,  and,  consc(]ui>ntly,  to  express  them  in  a  manner  pro- 
gresfiivcly  uioro  and  nioro  ini^HTfuct. 

To  what  di^gnfte  this  loose  mode  rtf  rlttiwinir  and  donnminating  objects 
Uos  rendered  the  vocabulsn,*  ui'mctilul  and  mural  pliilosophy  unht  tai 
tbo  purposes  of  uccuralc  tbinkinf;,  i«  best  known  to  whoever  has  moiA 
rofliictftd  on  the  present  condition  of  thoso  bmncbea  of  knowledge. 
Since,  however,  the  introduction  of  a  new  technical  loiitnjajici  an  tbe 
veliicte  of  speculations  on  moral  subjects,  would  not.  in  thii  country  at 
Ibasi,  be  tolerarcd.  and  if  loloraled.  would  deprive  those  Pubject*  of 
the  bancfit  of  the  habitual  feelingx,  which  have  {^pxjwn  round  the  entub- 
linhed  pliraseft  :ind  the  recognized  groups,  and  which  would  mil  for  a 
long  time  lake  an  equally  strong  hold  of  new  onej> ;  the  problem  foi 
the  [jhilosophor,  and  one  of  tbe  most  difficult  which  he  baa  to  resolve, 
is,  in  rotainin;]^  the  e\i*iing  phra*ooloijy,  how  l>cat  to  alleviate  its  im- 
perfectioDR.  Thin  can  only  be  accomplished  by  giving  to  every  jrencral 
cQDcrete  name  which  he  has  frec|ueiit  occasion  to  prcdicaip,  a  definite 
and  fixed  cnnitotation  ;  in  order  that  h  may  be  knnn*n  what  attribute*, 
when  wc  call  on  object  by  tb»t  name,  we  really  mean  to  predicate  oi 
tlje  object.  And  the  queMion  of  most  nicety  is,  how  to  tpvo  this  fixed 
connnration  to  a  name,  with  the  least  po^^sible  ciiange  in  the  objecti 
wbicli  the  name  is  liabitually  employed  to  denote;  wilb  the  least  poa- 
niblo  diKarrani(cmcnt,  either  by  mlding  or  subtrartion,  of  the  group  of 
objects  which  it  server,  in  however  imperfect  a  mauucr,  to  circumscribe 
and  hntd  tngetber ;  and  with  tlio  lenitl  vilintioti  of  the  truth  of  any 
propusitions  which  are  commonly  received  as  tnie. 

Thtji  desirable  jiurposie,  of  giving  a  fixed  connotation  where  it  is 
wanting,  ia  the  end  aimed  at  whenever  any  one  attempts  to  fjivc  a  JeG- 
niiioQ  of  a  general  name  lUready  in  uw ;  every  definition  of  a  conno* 
tativo  name  being  nn  attempt  either  merely  to  declare,  nr  to  declare 
and  analyze,  tbo  connotation  uf  the  name.  Aud  tbe  ibcl,  thai  no  quos- 
dnna  which  have  arisen  in  the  moral  sciences  have  been  mibjecis  of 
keener  controversy  than  the  definitions  of  almost  all  tlie  leading  expres* 
flionti.  is  a  proof  how  groat  an  oxtent  the  evil  to  which  wo  nave 
adverted  hiis  attained. 

Names  with  indeterminate  connotation  are  not  to  l»e  confounded 
with  names  which  have  more  tlian  one  connotntinn.  that  in  to  sny.  with 
ambi'.niuus  words.  A  word  may  liave  several  meaning.",  but  all  of 
them  fixed  and  recognized  ones ;  as  the  wonl  jto/if,  fur  oxmnjile.  or  the 
work  box,  the  variouM  nenses  of  which  it  would  be  endless  to  enumer- 
ate- An<i  the  paucity  of  existing  names,  in  comparison  nitb  tlio 
demiind  for  them,  may  oAen  render  it  advisable  and  even  necessary  to 
retain  a  name  in  this  multiplicity  of  arreptations,  dintingui^bing  those 
ao  clearly  aa  to  prevent  their  being  confounded  with  one  another. 
Such  a  wonl  may  be  considered  as  two  or  more  names,  accidoutally 
written  and  spoken  alike.* 


*  Beftw  qiiillinc  llio  subject  nf  eaniraistivc  names,  it  ia  pr<ipet  la  cibKmr,  Hint  the  only 
ncmtt  wntor  who,  lo  my  knowlwJsw.  tia«  iilontoal  frflin  lb*-  ^■•hw'tfn^ii  ihc  woni  to  eonnoit, 
Hr.  Hill,  in  bi>  jlWym  «/  tkt  Phntomnvt  aflht  ffuman  .Vind,  rmplcrt-B  tl  m  >>  siEtiiilirnlKm 
ditfemnt  from  that  in  which  il  i«  hni*  g»e*i.  llr  nsn  thi-  won!  m  n  arnM-  coexlMwive  vriih 
Its  Kynolocy.  applying  U  lo  twrv  c«m  in  whkb  n  naaie.  whilt;  ixMiiimB  'lirprtlir  to  («e 
thiDK,  (wiLKb  Is.  coniequootly,  tcnned  iU  sr^iiification).  incladcs  uso  •  UuHt  rrrvrvnce  to 
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^ii.  Th<>  tmirth  principal  di%*isi(m  of  oamcs,  is  iniopofitipe  and  negative. 
Positive,  as  mun,  tret,  goml;  negative,  ns  not-jfutn,  not-free,  tiot-fiood. 
Tn  crvery  pnftiriTe  roncrote  name,  a  correi*ponUing  ncg^ivc  one  might 
bft  framed.  After  civiii]?  a  name  to  any  ono  tliinit,  or  to  any  pluruljiy 
of  thintts.  we  might  create  a  socnnrl  nnme  which  should  be  a  name  of  • 
nil  things  whaternr  except  that  particular  thinu  or  thiniGfs.  Theso  neg- 
■tivo  names  are  employed  whenever  wo  have  occasion  to  epcak  coUcc 
tivoly  of  all  things  other  than  nome  thing  or  cln.15  of  things.  When 
ihfl  positive  name  is  connotative,  the  correspondinji^  negative  name  i* 
connotative  likewise;  bat  in  a  jiecuhar  way.  connoting  not  iho  pres- 
ence but  the  absence  of  an  aiiriUnt*"'.  Thiw,  not-whitr  denote*  all 
tilings  whatever  except  white  things ;  and  connotes  the  attribute  of  not 
poiwessing  whiteness.  For  the  no n- possession  of  any  given  attribute 
19  alito  an  atlrihute,  and  may  rcreivo  a  name  as  such;  and  thu-i  nega 
dvo  c-onerete  names  may  obtain  negative  alratract  names  lo  correspond 
tif  them. 

Nanie-^  whirli  arc  prwitive  in  form  are  often  negative  in  reality,  and 
Gthora  are  really  powtivo  thongb  Uinir  form  id  negative.  The  word 
inconvenient,  for  cvample,  does  not  express  the  mere  absence  of  cnn 

^.vonience ;  it  expresses  a  positive  attribute,  that  of  being  the  cause  of 
imfort  or  annuyaiico.     So  the  word  rtnphatant,  notwithittuJiding  itit 

"negative  form,  does  not  connotti  the  more  al>?ence  of  pleaaanineAs,  but 
a  lens  degree  of  what  is  signifiod  by  the  word  painful,  which,  it  is 
hardly  ceccasary  to  itay,  ia  positive.  Jdlr.  on  the  other  hand,  is  a  word 
which,  though  positive  in  lorm,  exproKses  nothing  but  what  would  be 
signified  either, by  the  phrase  n<U  tcorking,  or  by  the  phrase  not  dii- 
potfd  to  work  ;  and  xoher,  either  by  not  Arvitk  or  by  not  (irunkc^. 
Thero  is  a  class  of  names  called  yrivatire.    A  privative  name  ia 

■MM  Other  thin^.  In  ihn  eiv»n  cunoKlrnKl  in  tha  tut,  Ihnt  ai  concrctn  gMietnl  iwrnos,  liu 
UBfiUftge  ami  mine  aia  lb«  converse  cf  ona  uiothet.  Comuleiing  [iMy  joatly)  tlie  Biirmrt- 
eatlun  of  tti'  n-.rne  lo  lie  in  tlie  sunliuw,  li«  »peak»  ofihft  word  u  notinf  iheattnbuie,  ukI 
wmii"'-  -i  po^v^siinir  ill"  Btirihiito.     Ami  he  tlescriltes  sbMracc  nnmr^  n»  t>oing 

prop''  iKunrnwiih  Ihrif  <  iiiiiMialion  «lro)>pMl :  wlwnuu,  in  my  vit-w.  it  is  iho 

tl«u<ii-i.^  ..     AouUi  be  said  to  be  diopixid,  what  wu  ptevioualy  cQiinutnl  (xTCununK  tbu 

w1i0l<!  ■tjnincahon. 

In  Adopnnf  «  phrasrologr  at  varisnco  witli  tbal  which  «o  hi^h  nn  s^iihnritr.  nnd  cne 
wtiitfli  I  nm  lc4H  likrljr  than  nn;  other  peraon  to  uiulcivilue,  has  drl)i»  '    iionod,  | 

have  \M^n  influf^ncci  by  the  □rgantneooMilirfw  a  term  excluAit*!;  af  ■  tiitras 

(he  ^HMnner  in  which  n  concmto  fremni  natne  MrvM  to  mark  tha  aiin  1  arc  in- 

rolveil  in  ila  <ii;jTiiric9(ioii.  This  ni^CHssiiT  cnn  Bcurcdlf  he  felt  ID  Hit  luU  loifti  b>  nnf  urns 
whu  hnn  not  ruiitiit  liy  eipcnrncu,  bow  vain  i«  itio  nlU-mpl  locomtniuiirali^  clwir  nlmw  iin 
the  philtMophy  of  language  without  such  a  woM.  It  is  hBtilly  an  exagf;f?iittioD  to  say,  that 
90mp  of  the  ino«t  prvvalnnt  or  th«  error*  with  which  lo^c  hu  iKon  infcctM,  and  a  lnrg« 
pari  of  the  clowiineaa  ■!»>!  conruuon  of  ideas  whir h  have  ciivelopvil  it.  wotild.  in  all  protn* 
blUtr,  har»  been  svmdcd,  if  a  term  had  bnrn  in  cuminon  iim;  to  expiei-n  ciiictjy  vthnl  I  bavii 
si^tmd  b?  ih«  term  te  cmmf*.  And  the  achoolmen,  lo  whom  wc  are  ind<!-hi«il  fnr  thn 
(naler  p«n  of  oar  locical  lan^at^,  gare  ns  ihii  aliio,  and  in  this  fery  »en»e.  l-'or,  alibough 
•oinc  of  their  i;eRersT  expri'»aions  countmancc  iHe  uh  of  the  won!  in  tbo  mare  rjttiMinvci 
■nil  vatfiit*  lU'rrLit.itiiMi  in  which  il.  \*  lak<-n  liy  Mr.  Milt,  yet  whon  tbRy  had  lo  define  it  apo-  ' 
cilic»ll>  a»  1  t    ■'    ■     '  ■   r:  :'     Tf  lis  ineanuig  88  Kuch,  with  thai  adiuirnblt)  prrciston 

which  alw.i  1  iiiiona,  lh«y  ckarly  espl&in«ii  lUal  nothiiu,'  was  aaid 

Uibc  coaniit  ,    .<  :d  may  B«n«ral>y.ia  (h«irwntinsi,be  undoiattMxl  aa 

»Tl>rtnymi"l5  wUh  c-znhairM. 

Now,  if  the  woni  In  uMnate.  ao  well  aiiite*)  to  the  purpOM  to  which  they  applinl  it,  ba  d;. 
r«rteil  from  thai  purpOKO  by  boioK  ttikt^n  to  fullil  anottier.  (i>r  which  it  dEies  not  aeeiu  to  tne  to 
be  at  all  rcquirad  .  I  am  unable  to  find  anyetprciiKion  to  replace  it,  but  tuch  a*  aro  commonly 
CmployMl  in  a  aena»  ao  iniKh  mom  Kcnoml,  ibal  It  woiiM  \»  ii«i>|«ii«  stteinptlDf  to  aawcjate 
•Ibein  psculiaily  witiv  lh»  pr<r«7iM)  iiiea.     Sucharr!'  '■.  to  implv.  &c.     By 

•taplnyiag  t)i«M».  i  ahonld  foil  of  aitamin:;  thv  vLj<  ii,,,  nunti-  la  iti-t^den, 

liam(ily,todtitm)^iab  this  particular  kind  of  iqvi..|.,  ,  ..  :M>ni  all  olb>;T  kioda 

and  lo  SMure  to  \\  tba  degree  of  Itabitual  attention  whuih  i\i  uaff^mnixe  demandi. 
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oqoivalent  in  iUt^  significalion  to  a  poMtive  and  ii  nogaiivo  uarao  tukou 
together;  being  the  niunc  of  soinctbiitg  wliich  ha^  once  hud  u  panic* 
ular  altrihulu,  vr  fur  some  othur  reiuiou  might  haw  been  (.-xpccted  to 
hare  it,  but  which  has  it  not.  Such  is  the  word  blind,  which  is  not 
0}quivaleut  to  not  #en«^,  or  to  not  capable  of  seeing,  for  it  would  not, 
except  by  a  poetical  or  rhetorical  figure,  be  applied  to  stocks  unci 
stones.  A  thing  is  not  usually  said  to  bo  blind,  unless  tlic  chisK  to 
which  it  is  most  familiarly  referred,  or  to  which  it  is  referred  on  the 
partiailar  occasion,  be  chietly  composed  of  things  which  can  »cc,  as 
iu  the  case  of  a  blind  man,  or  a  bUud  horso  ;  or  unless  it  is  supposed 
for  any  rea»on  tliat  it  ought  to  sec;  as  in  raying  of  a  man,  tnat  ho 
rujihcd  blindly  into  an  abyss,  or  of  phiLosophors  or  the  clerg}'  that  the 
greater  pait  of  them  are  bhnd  guides.  Ihe  najnes  called  privative, 
thereforu,  connote  two  tilings :  tho  ubdencc  of  certain  attributes,  and 
the  presence  of  otbem,  from  i%'luch  the  profionce  also  of  the  former 
iniglit  nadura-lly  have  been  expucted. 

5  7.  The  fifth  leading  division  i»f  names, is  into  relative  and  ahsdute, 
ur  lot  us  rather  hay,  rc/a/(fc  and  nva-rclative ;  for  the  word  ahsoluto 
is  put  upon  much  too  hard  duty  in  metaphysics,  not  to  l>e  willingly 
spared  when  its  services  can  be  dispensed  with.  It  resembled  the 
word  civil  in  the  language  of  jurisprudence,  wlilch  siands  Ibr  tho 
opposite  of  criminal,  tho  opposite  of  ccclosiasxical,  the  opposite  of  mib 
kury,  the  oppoinite  of  political,  in  short,  the  opposite  of  any  jH)sitivu 
word  which  wants  a  negative. 

Relative  namt^s  are  such  as  father,  son ;  ruler,  subject ;  like;  equals 
unUke;  unequal;  longer,  shorter ;  cause,  eflect.  Their  choructeriRHc 
property  is,  that  they  are  always  given  in  pairs.  Every  relative  name 
which  is  predicated  of  an  object,  suppoe«--s  uuMtln^i  object  (or  objecla), 
uf  which  wo  may  predicate  either  that  samp,  name  or  another  rtilative 
numo  which  is  said  to  be  the  correlatitc  of  tlie  former.  Thus,  when 
we  rail  any  person  a  son,  we  suppose  otltcr  persons  who  must  be  ciUed 
jtarettts.  \\lien  we  <uUl  any  event  a  cause,  we  suppose  auother  event 
which  \&  an  odoct.  When  we  say  »»f  any  distance  taut  it  is  longer,  wo 
suppose  another  distance  which  is  shorter.  When  we  say  of  any  object 
that  it  is  like,  we  mean  that  it  b  like  some  other  object,  which  is  also 
said  to  bo  like  the  Br^i.  In  this  cusc,  both  objects  receive  the  same 
luuno ;  the  relative  term  is  its  o^vn  correlative. 

It  is  e'vulent  tliat  these  words,  when  concrete,  arc,  liko  other  con- 
crete general  names,  connotarivo:  ibey  denote  a  subject,  and  connote 
an  attribute :  and  each  of  them  has  or  might  have  a  corresponding 
abriiiact  namo  to  denote  the  altriiiute  connoted  by  the  conciplo.  Thus 
the  concrete  like,  has  itfl  abstract  likenexs ;  the  concretes,  fatlier  and 
ion,  have  the  abstracts,  paternity  and  filiation.  The  concrete  name 
connotes  an  attribute,  and  the  abstract  name  which  answers  to  it 
denotes  that  aliriliutf .  But  of  whiit  nanire  is  the  attribute  1  Whoreir 
consists  the  pecufuirity  in  tht;  coiinolatiou  of  a  relative  name  1 

The  altrilmlo  fiipiitied  by  a  relative  namo,  «ay  some,  is  a  relation; 
and  tliis  they  give,  if  not  as  a  sufficient  explanation,  at  least  as  tho  only 
one  attainable.  If  they  arc  askcJ.  What  then  is  a  relation  ?  they  do 
not  profess  to  be  able  ^l  tell.  It  is  generally  regarded  as  something 
peculiarly  recondite  and  mysterious.  I  cannot,  however,  perceive  in 
what  respect  it  \r  more  so  than  any  otlier  attribute ;   indeed,  it  appears 
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w  me  to  be  so  in  a  sonurtvbat  less  tlogroo.  I  conceive,  rather,  Uiat  tt 
in  by  examining  into  the  signification  of  relative  namefi,  or  in  nUier 
*r<iriLi,  into  the  uaturc  of  the  attribute  which  they  cuDUotc,  that  a  clear 
iustghl  may  best  bu  obtained  into  the  uaturo  of  all  attrtbutcs ;  of  all 
tliot  ill  meant  by  an  attribute. 

It  is  obvious,  Id  fact,  that  if  wo  take  any  two  cotTelatire  uiimc9,  fa- 
ther and  ton,  foi'  iustaiicc,  although  the  objects  (Z^noted  by  the  names  are 
.  diflereut,  they  butli,  iu  a  certain  aeiiso,  connate  the  same  thing.  They 
[xauuut,  indeed,  bo  said  to  coujiote  the  Baiue  aUributt;  lo  be  a  £ithui 
ia  not  the  same  thing  as  to  be  a  snu.  But  when  we  call  one  man  a 
father,  another  his  son,  what  we  mean  to  aHirm  i^  a  set  of  facts,  which 
are  exactly  the  same  ui  both  caae^.  To  predicate  of  A  ihai  he  is  the 
father  of  ii,  and  nf  B  tiiat  tie  is  tlie  Hon  of  A,  is  to  aMort  one  and  the 
vame  fact  iudtfiert^nt  wortl».  Tliu  two  propositions  arc  exactly  equiv- 
alent :  neither  of  them  assertn  mi>re  or  asserts  less  than  tlte  other.  The 
paternity  of  A  and  the  lihatiou  of  B  are  not  two  fact£,  but  two  modes 
of  expressing  the  same  fact.  That  fact,  when  analyzed,  coostsl^  uf  a 
scries  of  pliyiiical  events  or  phemmiena,  in  wliicli  b<ith  A  and  B  are 
parties  concerned,  and  &om  which  they  both  derive  names.  Wliai 
thow  nameQ  really  cuiinole  is  thi6  scries  uf  events  :  that  is  the  meaning 
and  the  whole  meaning,  which  either  of  them  is  intended  to  convey. 
Th(j  suiiev  uf  evuuta  may  be  said  to  constitute  the  rulutloa;  the  school 
mou  called  it  the  foundation  of  the  relation, _/tM^/n«ff£u;M  reiatiouU. 

In  this  maimer  any  fact,  or  series  of  facts,  in  which  two  dilTerent 
objects  are  iraphcalod,  and  which  is  therefore  predicable  of  both  of 
tliem,  may  be  either  considered  as  constituting  an  attribute  of  the  one, 
or  an  attribute  of  the  other.  According  a&  we  consider  tt  in  the  for- 
mer or  tu  the  latter  ospocl,  it  is  connoted  by  the  one  or  the  other  of  the 
two  conrelutivo  names.  FalJicr  connotes  the  fact,  regarded  as  consti- 
tuting an  attribute  of  A  :  iton  cotmoiea  the  same  fact.,  lut  cnnjitituting  an 
attribute  of  B.  It  may  csidently  be  regarded  with  equal  propriety  in 
either  Hglii.  And  all  that  appears  necessary  to  accomit  Ii>r  the  cxiat- 
encD  of  relative  names,  ia,  that  whenever  there  ts  a  fact,  in  which  two 
tudividuols  ore  alike  cunconicd,  ati  uttributu  gi-ouadod  on  that  fact  may 
be  ascnbed  to  either  of  these  indii-iduals. 

A  name,  therefore,  is  said  lo  bo  relative,  when,  over  and  above  the 
object  which  it  denote*,  it  implies  in  its  sij^ihcatiun  the  existence  of 
FdiDthcr  object,  aht4)  deriving  a  denomination  fmm  the  Rame  fact  which 
1b  the  fl;ruund  of  tlie  Oral  name.  Or  (to  express  the  same  meutiinf;  iu 
other  words)  a  name  is  relative,  when,  being  the  name  of  one  thjue, 
its  signiGcotion  cannot  be  explained  but  by  mcuiiuning  another.  Or 
we  may  state  it  thus: — when  the  name  canimt  be  employed  in  did- 
rounte,  so  aa  to  have  a  meaning,  unless  the  ttame  of  some  other  thing 
ihati  what  it  u  itself  the  name  of,  be  cither  expressed  or  understood. 
We  may  take  our  choice  among  these  definitioits.  They  are  oil,  ai 
bottom,  equivalent,  bein";  modes  of  ^•nriousIy  expressing  this  one  dis- 
tinctive circumstance — iiiut  every  other  attribute  of  an  object  might, 
^mtbont  any  contradiction,  be  conceived  still  to  exist  if  all  objeoii«  be- 
sides that  one  were  annihilated  ;*  but  those  of  its  attributes  which  are 
expressed  by  relative  names  would  on  that  supposition  be  swept  away. 


'  Or  rather  k11  objects,  except  iiaclfaod  thoperdpteat  Qiinili  for,  as  wc  nWI  wm  lier»- 
ittxT.  lo  ueribo  Vif  Knribute  to  in  cbject  Mcaeawiljt  iupitca  a  oiind  lo  petooini  it. 
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\  8.  Naxneii  have  been  further  duunguiiibed  into  uHtoocal  and  erquin- 
ocal:  these,  however,  arc  not  two  kinds  ol'iiuines.  but  tw«i  diflcreiit 
mmli-'S  of  t'lnployiiii;  naines.  A  name  i»  univocal,  or  applied  univo- 
cally,  with  renpert  to  all  thiii^R  nf  which  it  can  be  predicutod  in  the 
name  gensc ;  but  il  ia  Eequivocol,  or  iippHcd  ifijui vocally,  aa  respects 
those  tbiiiji^  of  which  it  is  prcdiL'ciied  in  JtH'evciiL  seiiRei*.  It  i^  ^^carcely 
necouary  to  ^vo  inATnnrea  of  a  fact  ko  funiiliar  a»  the  double  moaning 
of  B  word.  In  reality,  as  has  been  already  obsorved,  an  (LMjuiviMral  ox 
ainbifruotut  wurd  is  not  ono  name,  but  two  names,  acridentatly  coinci- 
ding in  Aotind.  File  standing  for  an  iron  instrument,  andjf/r  standing' 
for  a  line  of  soldiers,  have  no  more  title  to  bo  considered  one  word, 
because  written  idiko,  than  grease  and  Grefce  have,  bocauao  they  ore 
pronounced  alike.  They  are  one  Bound,  appropriated  to  form  two  dif- 
ferent words. 

An  intermeiliatc  ca»o  is  that  of  a  name  used  analagieaiit/  or  meta- 
phonrnliy ;  that  is,  a  name  which  i^  predicated  of  two  things,  not 
univocally,  ()r  exactly  in  tho  same  aitfuification.  but  in  significaliona 
somewhat  similar,  and  wliicU  bcinif  derived  one  frnra  the  oiIht,  one  nf 
them  mav  be  cnnRidcred  tho  primary,  and  the  other  a  secondary  sig- 
nification. A.H  when  we  spetik  of  a  brilliant  liffht,  and  a  bnlHant 
achievement.  Tho  word  is  not  app!ie»l  in  The  same  senso  to  the  liglil 
and  to  the  achievement ;  but  having  been  applied  to  ihe  ^ii^ht  in  its 
ori^al  Benae,  that  of  brightne»d  to  the  eye,  it  is  transferred  to  the 
achioremcnt  in  n  derivative  signiBcaiion,  supposed  to  be  somewhat 
like  the  primitive  one.  Tho  word,  however,  is  just  as  properly  two 
namc«  instead  of  one.  in  thLi  case,  as  iti  thnt  of  the  most  perfect  am- 
biguity.  And  ono  nf  tho  commonest  form!)  of  faUacious  rcBdoning 
ari»iug  from  ambie^ity,  is  that  of  arguing  from  a  merapborical  cxpres- 
■ion  as  if  it  were  Hiei-al ;  that  is,  a«  if  a  word,  when  applied  metaphor^ 
ically,  weT«  the  same  name  as  when  taken  in  ils  original  sense :  which 
mil  be  Been  more  particularly  in  its  place. 


CHAPTER  III. 

OF  TOB  THINGS  DENOTED  BY  NAMES. 

$  1.  LooKtxo  bark  now  to  the  commencement  of  our  inquiry,  let  its 
attempt  to  measure  how  far  it  has  advanced.  Logic,  we  foun^,  is  the 
Theory  of  Pmof.  But  proof  supposes  something  pi-ovablc,  which  must 
be  a  Proposition  or  Awjertion  j  BJnco  nothing  but  a  Proposition  can  be 
an  object  of  belief,  or  therefore  of  proof.  A  Pnipositiun  is.  discourso 
which  afllrros  or  denies  something  of  some  other  thing.  This  is  one 
step  :  thf^ro  miwi,  it  seems,  bo  two  things  concerned  in  every  act  of 
belief.  But  what  are  these  Things  t  They  caa  be  no  other  than  tlioM 
signified  by  the  two  names,  which  being  joined  together  by  a  copula 
conMimte  the  Proposition.  If,  therefore,  we  knew  what  all  Names 
signify,  we  nhould  Knuw  everything  which  in  capable  either  of  being 
made  a  subject  of  aflii-malinn  or  denial,  or  of  being  itself  aflirmed  or 
denied  of  a  subject.  We  have  accordingly,  in  the  preceding  chapter, 
I't^viewed  the  vuriuub  kinds  of  Names,  in  onler  to  ascertain  ivhat  is  lig- 
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nifietl  by  each  uf  tbetn.  And  we  have  now  carried  tHis  survev  far 
enough  lo  be  able  tu  ttike  uii  accouul  ofittt  results,  and  to  exhibit  an 
enumeration  of  all  ihc  kiniU  of  Thin;^  which  are  capable  of  being 
made  prediraicit,  or  of  hnvinff  anything  predicated  of  ihern :  after 
which  to  detcnnine  ihu  import  of  Prvdicaliuu,  that  la,  of  Propositions, 
con  bo  no  arduous  task. 

The  necc<ttAity  of  an  enumeration  of  B:u8tencefl,  sstfaebaaisofLogtc, 
did  not.  escupu  iho  attention  of  the  schoalmun,  and  of  their  master, 
Aristotle,  the  moist  compre-hensiTe,  if  not  tlie  most  nagacioufl,  of  tJie 
BDriimt  philosopbcrti.  The  Catei^ricfl.  or  Predicamenu — the  former 
Greek  word,  ihc  latter  itn  lilend  traiishittuii  in  the  Latin  lan^ago — 
:re  intended  by  him  and  his  foUowers  oa  an  euumeralion  of  aU  tiling 
Cttpublo  of  beiiif^  named  ;  an  enumeration  by  the  summa  genera,  i,  e. 
the  moet  oxteuaivu  claaaea  into  which  thiuu^  could  be  distributed; 
which,  therel(>re,  were  so  many  highest  Predicates,  one  or  uitier  of 
which  waa  «uppoBed  capable  of  being  alfirmed  with  truth  of  every 
nanieablo  thiutr  whutaoever.  Tlic  follovvinu;  are  the  clastM.'fl  Uito  wliicb. 
aocordiag  to  this  school  of  philosophy,  Things  in  general  might  be  re> 
iluced : — 


'Ovaio, 

Subatanlia. 

IT  ooov. 

Q,uantitaa. 

IJotov, 

Quahtas. 

Jlpo^  ri, 

Kelotia 

IJoteiv, 

Actio. 

IJaoxaVf 

Passio. 

Xlov, 

Ubi. 

Ifore, 

Quando. 

KetoBfu, 

Situs. 

Ex^iv, 

Habituit. 

The  imperfections  of  this  claBsificatiitn  aro  too  obnouR  To  r«juiro, 
and  its  merits  are  not  sulficiciit  to  rcwoj-d.  n  minute  examination.  It 
is  &  mom  catalogue  of  the  disTinctions  rtidely  marked  out  by  the  lan- 
gosjre  of  familiar  lifu,  with  little  or  no  attempt  to  penetrate,  by  philo- 
wphic  analysin,  tu  the  raiion-aJ£  even  of  iIkku  conjniou  distinctiouB. 
Such  an  analysis,  however  superficially  conducted,  would  have  shown 
the  enumeration  to  bo  butli  redundant  and  defective.  Somn  ohjecta 
oro  omitted,  and  others  repeated  several  times  under  different  heads. 
Ic  is  hke  a  divltion  of  animaU  into  men,  quadrupeds,  borKett,  nA<;eit,  and 
ponies.  That,  for  iiutanco,  cuuld  not  bo  a  very  cumpreheneive  view 
of  the  nature  of  Relation  xvhich  could  exclude  action,  nassiWiy,  mid  lo- 
cal Mtumton  from  that  cntogory.  The  same  obsorration  applien  to  the 
categories  Quando  (or  position  in  time)  and  Ubi  (or  position  in  Bpace)  j 
while  the  cU^tinction  between  the  latter  and  Situs  is  merely  verbal. 
The  incongruity  of  orocring  into  a  titmmiim  gmvn  the  claas  which  forms 
the  tenth  category  Is  manifenl.  On  tlic  other  liiuid,  the  enumeration 
takes  DO  notice  of  anMhing  besidf>s  aiit^tauces  aiul  attributes.  In  what 
category  aro  wo  to  place  BcnsationH.  or  any  oilier  feelings,  and  Btotea 
of  miun ;  n»  hope,  juy,  iear ;  sound,  Rmell,  taste  ;  pain,  pleasure ; 
tbouCTlu.  judgment,  roni-.eption,  and  the  like  t  Probably  all  these 
would  have  been  placed  by  the  ArUtoteliau  school  in  the  calogorio«  of 
actio  and  pturio  ;  and  the  relation  of  such  of  them  as  are  active,  to 
their  objects,  and  of  such  of  them  as  are  pasHive,  to  tlieir  causes,  would 
rightly  be  so  placed  ;  but  the  things  theniitelve«,  the  feelings  or  states 
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jif  mind  wrongly-  FeeUngn,  or  stateR  of  eonadausnefts,  ore  OBAurcdlj 
Co  be  couDted  amon^  rculities.  but  they  cannot  be  reckoned  either 
among  substances  or  uttributcK. 

f  8.  Before  recommencing,  under  bettor  auspicca,  tbe  illetnpt  made 
vvitli  Hucb  iniperlect  sucr-oss  by  the  great  founder  nf  the  m-ioiiix'  of  logic, 
we  miiHt  take  notice  of  an  unfortunate  ambiguity  In  all  the  concrete 
namei4  which  corrt.>Miond  to  ihu  most  gcuerul  of  nil  abstract  temu,  the 
wurd  Kxisieiirc.  When  %vc  have  occasion  for  a  name  ivhlrh  shall  tw 
capable  of  denoting  whatever  exists,  as  contradistinguished  from  noti- 
entitv  or  Nothing,  ihoro  i»  hardly  a  word  appUcable  to  the  purposa 
v^ich  U  not  also,  and  even  more  fomiliarly,  taken  in  a  eon»e  iu  which 
it  denotes  only  aubiFtance«.  But  subHtanccD  are  not  nil  that  exiatj 
attributca,  if  ouch  things  are  to  be  spoken  of,  must  be  said  to  exiit) 
feelingft  also  exist.  Ycl  when  we  speak  of  an  object,  or  of  a  thing,  w© 
are  almost  always  supposed  tu  mean  a  substance.  Tliere  seemB  a  kiitd 
of  coutradictiou  iu  using  such  an  exprr^ssinn  as  tliotoneMtn^  is  merely 
an  itttribuie  of  another  thin;;.  And  the  announcement  of  a  Classifica- 
tion of  Thingii  would,  I  lH.'ticvc,  prepare  muttt  readent  for  an  cnimier- 
ation  like  tho^e  in  natural  hiiitnry,  Ix^ginntng  with  lite  grcut  diWsioua 
of  animal,  vegetable,  and  mineral,  and  tnubdiuding  them  into  rlaaitM 
aud  ardors.  If,  rejectuig  the  word  Thing,  wo  endeavor  to  find  auotfaer 
of  a  more  general  import,  or  at  leaitt  more  exclusively  coufincd  to  lliat 
general  import,  a  word  denoting  all  tliat  t'xisla,  and  connoting  only  simple 
existence;  no  word  might  be  presumed  Btter  for  such  a  piirpusc  tlian 
bttHg :  (iriginally  the  present  participle  of  a  verb  which  in  one  of  its 
meiiningii  is  exactly  cqttivuluiit  Uj  the  verb  exht ;  and  therefore  Huituble, 
even  by  its  grammatical  formation,  to  be  the  concrete  of  the  abstract  ez- 
itiencc.  But  this  word,  strange  ua  the  fact  may  appear,  is  t^lill  more  com- 
pletely spoiled  for  the  purpose  which  it  neemoc)  expressly  roaile  for, 
than  the  word  Thing.  Being  is.  by  custom,  exactly  synonymouB  with 
substance ;  e.\cepl  that  it  is  free  from  a  slight  taint  of  a  second  amhign- 
ity ;  being  applied  inipnrtinlly  to  matter  and  to  mind,  while  substance, 
thougli  unginally  and  iu  »triciiic»5  applicable  to  both,  is  apt  Id  suggest 
in  preference  the  idea  of  matter.  Attributes  are  never  called  JJeings; 
nor  are  Feelings.  A  Being  ia  that  which  excites  feelings,  end  which 
possoftsca  attributes.  Tlie  soul  is  called  a  Being;  Uod  und  anguU  are 
called  Beings;  but  if  we  were  to  nay,  extemtion,  c^lor,  wisdom,  virtue 
are  beings,  wo  should  perhaps  be  suspected  of  thinking  ivitb  iK>me  of 
the  amiciilfl,  that  the  cardinal  virtues  are  animals ;  or,  at  the  least,  of 
holding  with  the  Platonic  school  the  doctrine  of  self-cxistcnt  Ideas,  or 
with  the  followers  of  Kpicurus  that  of  Sensiblo  Fonns.  which  detach 
ihomAelTos  iu  every  direction  from  bodies,  and  by  coming  in  contact 
with  our  orgunii,  cause  our  perceptions.  We  should  be  supjtosed,  in 
short,  to  believe  tliat  Attributes  are  Substances. 

In  consetiuence  of  this  perversion  of  the  word  Being,  pliiloeophers 
looking  about  for  sometliing  to  supply  ita  place,  laid  their  hands  upon 
the  word  Entity,  a  piece  of  barbarous  Laiiu,  invented  by  thu  schoolmen 
to  be  nacd  as  an  abMract  name,  in  which  clasa  its  grammatical  form 
would  aeem  In  place  it ;  but  being  seized  by  lo^cians  in  distrr^  to 
atop  a  leak  in  their  terminology,  tt  has  ever  since  been  used  as  a  con* 
Crete  name.  The  kindred  word  MiCRt-e,  bom  at  the  same  time,  and  cf 
the  aame  parents,  scarcely  underwent  a  more  coraplote  translbrmation 
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vvbcn,  from  boing  tho  abstract  of  tlio  verb  to  be,  it  came  to  denote  somo- 
tiiinr;  RufEciontly  concrete  to  1>n  incloflud  in  a  glass  bottle.  Ttic  word 
Entity,  Binco  it  settled  down  into  a  concrete  litimc,  ha*  rctnini-d  T\s 
universality  of  signitication  somewhat  less  unimpaired  than  any  ol"  tlie 
namoA  before  mentioned.  Ycl  llie  same  gratlufU  decay  to  whicb,  after 
a.  certain  at^o,  all  tho  language  of  phycliolugy  fiet-ms  liable,  ba^  been  at 
vrork  even  here.  If  you  call  virtue  an  entiitf,  you  arc  indeed  aomewliat 
less  strongly  suapectcd  of  believing  it  to  be  a  substauco  chDn  if  you 
called  it  a.bein^;  but  you  are  by  no  means  firee  from  tbe  suspicion. 
Every  word  which  wan  originally  intcn<lcd  to  cuunote  mere  existence. 
Menu,  after  a  time,  to  enlarge  its  connotation  to  separate  exi«teuco,  or 
existence  freed  from  the  condition  of  belonging  to  a  eubstance ;  which 
condition  being  precisely  what  constitutes  an  attribute,  attributes  aro 
gradually  shut  out,  and  along  with  tbem  feelings,  which,  in  ninety-oinc 
Cftsos  out  of  a  hundred,  have  no  nther  name  than  that  of  tlie  altribuLo 
which  is  grounded  upon  them.  Strange  that  when  the  greatest  em> 
barnissmeiit  felt  by  all  who  have  any  considerable  number  of  thoughts 
to  express,  is  to  find  a  sutlicient  vrtrioty  of  w<irdtt  filled  to  express  them, 
tlicre  should  be  no  practice  l«  which  even  philosophen*  are  more  ad- 
dicted than  that  of  taking  valuable  words  tu  express  iileas  which  are 
Bufhciently  expressed  by  other  words  already  appropriated  to  them. 

\Vlieu  it  is  impossible  to  obtain  good  tools,  the  next  best  thing  is  to 
understand  thoroughly  the  defects  of  those  we  have.  1  have  ilicrafore 
warntxl  tho  reader  of  the  ambiguity  of  the  very  names  which,  for  want 
of  better,  I  am  necessitated  to  employ.  It  must  now  be  tbe  writer's 
endeavor  so  to  employ  them  as  in  no  case  to  leave  his  meaning  doubtful 
or  obscure.  No  one  of  the  above  terms  being  altogether  arabtgiioits,  I 
■hall  not  confine  myself  to  any  one,  but  shall  employ  on  each  occasion 
ihc  word  which  seems  luust  likely  in  tho  particular  case  to  load  to  a 
misunderstanding  of  my  meaning ;  nor  do  I  pretend  to  use  either  these 
or  any  other  words  with  a  rigorous  adherence  to  one  single  sense. 
To  do  80  would  often  leave  us  wiihout  a  word  to  express  what  is  sig- 
nified by  a  known  word  in  some  one  or  other  of  its  senses:  imlrss 
authors  had  an  unlimited  license  to  coin  now  words,  together  with 
(ivhat  it  would  be  mure  difficult  to  assume)  unlimited  power  of  making 
their  readers  adopt  them.  Xor  would  it  be  wise  in  a  writer,  on  a 
subject  invulving  so  much  of  abstraction,  to  deny  himself  tho  advantage 
denvctl  from  even  an  improper  use  of  a  term,  when,  by  means  of  it 
some  ^miliar  association  is  called  up  which  brings  the  meaning  home 
to  the  mind,  as  it  were  by  a  Bash. 

The  difficulty,  both  to  the  writer  and  reader,  of  the  anompt  which 
must  bo  made  to  use  vague  words  so  as  to  convey  a  precise  meaning, 
is  not  wholly  a  matter  of  regict.  It  is  not  unfitting  that  logic-al  rreattsos 
eihould  aflbrd  an  example  of  that,  to  facilitate  which  is  among  the  most 
important  uses  of  logic.  Philosophical  language  will  for  a  longtime, 
and  popular  Innguai^o  porhupa  always,  retain  so  much  of  vagueness 
and  ambiguity,  that  logic  would  t)(»  of  little  value  if  ic  did  not,  among 
its  other  advantages,  exercise  the  undumtandiug  in  doing  its  wotv 
neatly  and  correctly  with  these  imperfiict  touls. 

After  this  preamble  it  is  time  to  proceed  to  our  enumeration.  We 
■lioU  commence  with  Feuliugs,  the  simplest  class  of  numoablc  things ; 
the  term  Feeling  being  of  course  understood  in  its  most  enlarged 
•ense. 
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I.    FeBLINGI,  or  StATEK  op  CoNSCIOtTSNESS. 

{  3.  A  Feelirg  and  a  State  of  ConscioutmcM  arc.  in  the  language  ol 
philoBopli}',  equivalent  CKpi-easiuns:  evfitTthine  is  a  Feeling,  of  wliich 
the  mind  i&  conscious:  evi-rytliing  whicli  it  jccU,  or,  in  oUicr  words, 
winch  fiirms  a  part  of  its  o*vn  nentieni  oxistenco.  In  |K>pu1ar  language 
Feeling  is  not  always  synonynioua  vnCti  Stato  of  ConKrinnsneM ;  boiog 
oAcn  tukcn  uioro  |K;cuHar1y  fur  thotit:  titaica  which  arc  conceived  a« 
belonging  fo  tlie  sensitive,  or  to  the  emotional,  phasts  of  our  nature, 
and  Borootinit'3.  with  a  etill  narrower  restriction,  to  thu  emotional 
aluno :  aa  distinguished  from  what  ure  conceived  us  belonging  to  the 
percipient,  or  iniellenual  phasis.  liui  thi»  is  an  admitted  departure 
from  correctness  of  language ;  juel  as,  by  a  popular  pcr\-en>iou  the 
exact  converse  of  tlii»,  the  word  Mind  la  willidrawn  from  its  rightful 
generality  of  signification,  and  ntsiricled  to  the  inlelU-ct.  The  still 
greater  perversion  by  which  Feeling  is  sometimes  confined  mu  only 
tu  bodily  seu^utions,  but  to  ihc  acnsations  of  u  single  sense,  that  of 
loucli,  needs  not  be  more  particularly  adverittd  to. 

Feeling,  in  tlte  proper  scathe  of  the  term,  is  a  genua,  of  whicli 
Sensation,  Kmotion,  ana  Thought,  are  subordinate  species.  Under  the 
Wiird  Thought  is  hero  to  be  included  whatever  wo  are  iniemally  con* 
scious  ,uf  when  wu  ore  said  tu  think  :  from  the  consciousness  we  bare 
when  wo  think  of  a  red  color  wiihoni  having  it  before  our  eyes,  to  the 
most  recondite  thoughts  of  a  philoaopber  or  poet.  Be  it  remembered, 
however,  that  by  a  thought  ia  to  be  understood  what  pus.ses  in  the  mind 
itself,  BtuI  not  any  object  exleniii!  to  the  mind,  wliich  the  person  is 
commonly  said  to  be  thinking  of.  He  may  be  thinking  of  the  sun,  or 
of  God,  but  the  sun  and  God  are  not  Thought.<i ;  his  mental  image, 
however,  of  the  sun,  and  his  idea  of  God,  arc  thoughts  ;  states  of  his 
mind,  not  of  ij'*^  ubjocls  thcunielves ;  and  sti  also  is  his  belief  of  the 
existence  of  the  sun,  or  of  God ;  or  hi.-*  disbelief,  if  the  case  be  so. 
Even  imaginary  objects,  (which  lue  said  to  exist  only  in  our  ideas,) 
are  to  be  distinguished  fnmi  cur  ideas  of  ibeni.  1  may  think  of  a 
hobgoblin,  as  I  may  thitik  of  the  loaf  which  was  eaten  yesterday,  or 
of  the  6owcr  which  will  bloom  lo-morrow.  ]3ut  the  hobgoblin  which 
never  existed  is  not  the  same  thing  with  my  idea  of  a  hobgoblin,  any 
more  than  the  loaf  which  once  existed  is  the  same  thing  with  my  idea 
of  %  loaf,  or  the  flower  which  does  not  yet  exist,  but  which  will  exist, 
i«  the  same  with  my  idea  of  a  flower.  'J'hey  are  all,  not  thoughts, 
but  objects  of  tliought ;  though  at  the  present  time  all  the  objects  are 
alike  non-existent. 

In  like  manner,  a  Sensation  is  to  be  carefully  distinguished  from 
the  object  which  reuses  the  sensation ;  our  sensation  of  white  from  u 
white  object;  nor  is  it  less  to  be  dJalinguished  from  llie  attribute 
whitem»s,  which  wo  ascribe  to  ibe  object  in  ctjnseiiucnce  of  its  exci- 
ting the  sensation.  Unfortunately  for  clearness  and  due  discrimination 
in  cousidcring  these  subjects,  our  sensations  scldoin  rcccivui^cparate 
names.  We  have  a  name  for  the  ohjecis  which  prnduce  in  us  a 
certain  sensation  ;  the  word  white.  A\'e  have  a  name  for  the  quality 
in  those  objects,  to  which  we  ascribe  the  sensation ;  the  name  tuAite- 
ne»>.  Hut  when  we  speak  of  the  sensation  itself,  [as  we  have  not 
occasion  to  do  this  oflen  except  in  our  pliilosophical  speculations,) 
language,  which  ailapts  itself  for  the  most  part  only  to  the  common 
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tues  of  lifo,  liu  provided  us  with  no  single-worded  or  itamedinte  desig- 
uatioii ;  we  must  employ  »  circumlocution,  and  say.  The  sctieatiMi  of 
while,  or  The  APtwation  cii' whitpnp-is ;  we  musl  denominale  ihc  sunsaUon 
either  trom  the  object,  or  from  the  attrilmto,  by  wliirh  it  ia  excited. 
Yet  the  sensation,  tlmuj^li  it  never  doe»,  miji^ht  very  well  bo  conceived  to 
exist,  (vtthout  nuything  whatever  to  excite  it.  We  can  conceive  it  un 
arising  spuntancously  in  the  mind.  But  if  it  so  arose,  we  should  have 
up  name  to  denote  it  which  would  inri  be  u  misriumer.  In  llie  case  of 
onr  ftenjtiiUonfi  uf  bearing  we  am  hetter  provided  ;  we  have  the  word 
Sound,  and  a  whole  vocabulary  of  words  to  denote  the  variou«  kinds 
of  vuunds.  For  05  we  are  oficu  coiueioua  of  tlietie  serniaiionB  in  the 
abaenen  oi' any  perecpiiife  ohjont,  we  can  more  easily  conceive  having 
them  in  the  absence  uf  any  object  whatever.  We  need  only  shut  our 
eyes  and  li:iten  to  music,  to  have  a  conception  of  a  uiiivente  with 
nothing  in  it  except  sounds,  and  our»clves  hearing  them  ;  am)  what  is 
easily  cuncoived  separately,  easily  obtains  a  separaio  name,  jiut  in 
general  our  names  irt*  seuBatiumi  denote  indiscriminately  the  sensation 
and  tbo  aahbule.  Thus,  cti/or  stiinds  for  the  AenAatirmti  of  while,  red, 
Sec.,  but  also  for  the  quality  in  the  colored  object.  Wb  talk  of  the 
colore  of  things  aa  among  their /'ro^cr/ief. 

\  4.  Ia  the  case  of  sensations,  anotlier  distinction  has  also  to  be  kept 
in  vien%  which  is  of\en  confounded,  and  never  without  mischievous 
conaequenoes.  This  is,  the  disiinciion  between  the  acnAation  itself, 
and  the  state  of  ihe  bodily  orgiins  which  precedes  the  sensation,  and 
whij'h  coitstituteci  the  physical  agency  by  which  it  is  proiluced.  One 
of  the  sources  of  confusion  on  this  subject  is  the  division  coTnmonly 
made  of  feolingfl  into  Uudily  and  Menial.  I'hilosnphicalW  speaking, 
there  is  no  foundation  at  all  for  this  distinction :  even  seusatioiut  aru 
itnles  of  the  sentient  mind,  not  slates  of  tho  body,  as  distinguished 
from  it.  What  I  am  conscious  of  when  I  see  the  cxtlor  blue,  is  a  feeU 
ing  of  blue  Ciller,  which  is  nne  thing ;  the  picture  on  my  retina,  or  the 
phenomenon  of  hitherto  mysterious  nature  which  takes  plac«  in  my 
optic  nerve  or  tn  my  brain,  is  anorher  thing,  of  which  1  am  not  at  all 
conacitius,  and  which  ncienlific  investigation  alono  could  have  apprised 
mo  of.  These  arc  states  of  my  body;  but  the  sensation  of  blue,  which 
is  the  eonsetjuence  of  these  stares  of  bo<Iy,  is  not  a  state  of  body  ;  that 
which  perceivt'fl  and  is  conscious  is  called  Mind.  When  soosatiuna 
are  called  brnlily  feelings,  it  is  oidy  a^  being  the  class  of  (eelings  which 
are  immediately  occiAinned  by  bodily  states;  whereas  the  other  kinds 
of  feelings,  thoughts,  for  instance,  or  emotions,  arn  immedialfly  excited 
not  by  anything  acting  upon  the  bodily  organs,  but  by  sensations,  or 
by  pre^'iou5  thoughts.  This,  however,  ia  a  distinction  not  in  our  feel- 
inga,  but  in  the  agency  which  produces  our  feoUngs ;  all  of  ihom  when 
actually  produced  ore  states  otmind. 

Besides  the  affection  of  our  bodily  organs  iVom  without,  and  tho 
sensation  tliereby  produced  in  our  minds,  many  writers  admit  a  third 
link  in  the  chain  of  phenomena,  which  ihny  term  a  Perception,  ond 
which  consists  in  the  reeogniiion  of  an  external  object  as  the  exciting 
cause  of  tho  sensation.  This  perception,  they  soy,  is  an  act  of  tho 
mind,  proceeding  from  its  own  spontaneous  activity,  while  in  eonsation 
*be  mind  is  passive,  being  merely  acle<)  upon  by  the  outward  object. 
And  qcrording  to  some  philosopberu  it  is  by  an  act  of  the  mind,  similar 


36 


NAMES    AND    PBOPOaiTlOKS. 


lo  perception,  except  in  not  being  procoded  by  any  aenftatioD,  that  we 
recognize  the  existence  of  tied,  of  the  soul,  and  other  hyperphjucil 
realities. 

These  acts  of  perception,  whsievor  bo  the  conclnsion  ultimarelj 
come  to  rettpocling  thnir  nature,  miitit,  I  con<:civo,  take  their  place 
among  the  Tarieties  of  feelinga  or  states  of  mind.  In  eo  classing  luera, 
1  have  not  the  smallest  intention  of  declaring  orinsinuatini;  any  theory 
as  lo  tlie  ]nw  of  mind  iu  M-hich  these  mental  processes  may  bo  supposod 
to  originate,  or  the  cmnliiioiw  under  whicli  they  may  be  legitimate  or 
the  rflverse.  Far  lesa  do  I  mean  (a^  Mr.  WhewcU  aecma  to  suppose 
must  be  meant  in  an  analogous  case*)  to  indicHte  tliat  as  they  are 
'^mrreltj  slates  of  mind,"  it  is  superfluous  to  inquire  into  iheir  distin- 
guishing peculiariiien.  I  abfttnin  fi-ora  the  inquiry  as  irrelevant  to  the 
ttcienco  of  logic.  In  ilictc  so-called  perceptions,  or  direct  recognitions 
by  tho  mind  uf  ohjccLi,  whether  physical  or  spiritual,  which  are  we- 
turnal  to  itself,  I  can  see  only  cases  of  belief;  but  of  belief  which 
e.tairas  to  be  intuitive,  or  indepeudcut  of  external  evidence.  When  a 
stone  lies  before  roe,  1  am  conscious  of  certain  sensations  which  1 
receive  Irom  it;  but  when  I  say  that  thuso  ttcntiatious  come  lo  me  from 
an  external  object  which  1  perceive,  the  meaning  of  these  words  is,  thai 
receiving  the  sensations,  I  intuitively  bdiere  tliat  an  external  cause  of 
those  sensations  exists.  The  laws  of  intuitive  belier,8nd  the  conditions 
under  which  it  ia  legitimate,  are  a  subject  which,  as  w*e  have  aJroady 
so  often  remarked,  belongs  not  to  logic,  but  Co  tho  higher  or  transcen* 
dental  branch  of  motaphyrucs. 

To  the  wune  region  of  speculation  belongs  all  that  cao  bo  said  re- 
speciing  the  dUtinriion  which  tho' German  meiaphvMcians  and  their 
trench  and  English  followers,  (among  whom  Mr.  wniewell  is  one  of 
tlio  mbsc  distinguishR<i,)  so  elaborately  draw  between  tho  acts  of  the 
mind  and  its  merely  po^ive  ttates ;  between  what  it  receives  from, 
and  what  it  gives  to,  the  crude  nniterials  of  its  experience.  1  nm  aware 
that  with  rolerence  to  tho  view  wliich  ihtwe  writers  take  of  the  primary 
elements  of  thought  and  knowledge,  this  dietinclioii  is  fundamcnlai. 
But  for  our  purjKwe,  which  is  to  examine  not  the  original  groundwork 
of  our  kaowledge,  but  how  we  come  by  that  portion  of  it  which  is  not 
original ;  the  ditference  between  active  and  pattsive  stales  of  mind  is  of 
seooodary  importance.  For  us,  they  all  are  states  of  mind,  tliey  all 
lUre  feelingHi  by  which,  let  it  be  suid  once  nioro,  1  mean  to  imply 
nothing  of  passivitv.  but  simply  that  they  are  psychological  facts,  facts 
wliich  take  place  in  tho  mind,  and  to  be  carefully  dislinguishcd  from 
the  external  or  physical  facts  witli  which  they  may  be  connected,  either 
as  effects  or  as  causes. 

\  5.  Ammig  active  8tau>n  of  mind,  there  itt.  however,  one  species 
which  merits  particular  attention,  because  it  forms  a  principal  part  04 
■  lie  connotation  of  some  important  classes  of  names,  J  mean  volitiona, 
•ir  acts  of  the  will.  When  we  speak  of  sentient  beings  by  relative 
names,  a  large  portion  uf  the  cunnolatiou  of  the  name  usually  coueisia 
<if  the  actioHi  of  those  beings  ;  at'lion»  past,  protient.  ami  possible  orpro- 
bable  future.  Take,  fur  instance,  the  words  Soverolgu  and  Subject. 
What  meaning  do  tliese  words  convey,  but  that  of  innumerable  actions, 
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doae  or  to  be  done  by  tho  sovereign  and  the  subjects,  to  or  in  I'egard 
to  oue  uuuther  rcciprcK:a]ly  i  ix>  with  llic  words  pbytiiciiui  aiid  pationt, 
leader  und  follawijr,  master  and  (tenranl.  In  mnny  coAeA  the  wnrds 
lUdo  cuimoto  uctions  which  would  be  done  under  certain  cunlingcnctea 
by  persons  other  than  tho^io  dciioicrl ;  as  tlie  words  mortgaj^or  and 
tnortgugee,  obli^ror  aiid  oblige,  and  mfiiiy  odicr  words  expressive  of 
legal  rclcition,  which  connote  what  a  coui*t  ol' juiiticu  would  do  to 
iHuorce  the  legal  obligation  it'  not  tulfilled.  There  nre  also  words 
wtucli  connote  actions  previously  done  by  persons  other  than  thoi^ 
denoted  either  by  the  numo  itiscti'ur  by  its  correlative;  as  the  word 
brother.  From  tlieso  intitaoces,  it  may  ho  «eon  how  targe  a  portion  of 
tfao  Connotation  ot'  names  consists  of  actions.  Now,  what  is  au  action  '( 
Not  one  thing,  but  a  series  of  two  things:  tho  6tate  of  mind  culled  a 
volition,  Ibllowed  by  an  olTect.  The  vohtion,  or  inteutjou  to  produce 
the  cHect,  is  ouo  thing ;  the  effect  produced  in  cousc()ucuce  of  (ho 
intfinlion  is  another  thing  ;  the  two  together  constitute  the  action.  1 
form  the  purpose  of  instantly  moving  my  arm ;  tliat  is  a  state  of  my 
miud ;  tny  arm  (nut  being  tied  nor  paralytic)  moves  in  obedience  to  my 
purpose;  that  is  a  physical  fact,  caiisQi(u^nL  upon  a  state  of  infnd. 
riio  iuteution,  whun  followed  by  the  fairt,  or,  (if  we  prefer  the  expres- 
sion,) tho  fact  whiMi  preceded  and  caused  by  the  intention,  is  called  the 
action  of  moving  my  arm. 

§  ti.  Of  the  firiil  leading  division  of  nameable  things,  viz..  Feelings 
or  Slules  of  CiHisciousness,  we  began  by  recognizing  tluuo  sub-diri- 
sians :  Sentialions,  Thoughts,  and  Amotions.  The  tirst  tw*o  of  these 
we  havu  illuatrulvd  at  considerable  length ;  the  third,  Kmnttons,  not 
boing  perplexed  by  similar  ambiguities,  does,  not  require  similar  exora- 
pliticaiion.  And,  finally,  we  have  found  it  uecessary  to  add  tu  these 
three  a  fourth  species,  commonly  known  by  the  name  Volitional.  With- 
out  seek'mg  to  prejudge  the  metaphysical  question  ivhethor  any  mental 
state  or  phenomenon  can  bo  found  which  is  not  included  in  oue  or 
other  of  thoiie  four  species,  it  appenrtt  to  mo  that  the  amount  of  illua- 
tntion  bestowed  upon  these  may,  so  far  as  we  are  concerned,  suffice 
Ear  the  whole  genus.  Wtt  shall,  tliercfoco.  proceed  to  the  two  remain- 
ing classes  of  nameable  things ;  all  things  which  arc  external  to  the 
nind  being  considered  as  beloogiag  oither  to  tho  chiss  of  tSubstauces 
or  to  that  i>f  Attributes. 
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Logicians  have  ende^'ored  to  define  Substance  and  Attribute : 
It  tlioir  definitions  are  not  »o  much  ultempta  to  <lraw  n  distinction 
between  tho  things  themselvos,  as  inslructioi^s  what  dilTerence  it  is 
customary  to  make  in  the  grammatical  structure  o?  llic  sentence. 
according  03  you  are  speakuig  of  substances  or  of  attributes.  Such 
dofinitioo-s  are  rather  lessons  of  Knglish,  or  of  Greek,  Latin,  or  Ger- 
man, tbun  of  mcntjil  philosophy.  An  attribute,  say  the  school  togi- 
ciotts,  must  bo  the  attribute  o/* something :  color,  for  example,  must  be 
tho  color  (^'something;  goodness  must  be  tho  goodness  v/  something : 
and  if  this  something  should  cease  to  exist,  or  should  cease  to  be  con- 
nocied  with  the  attribute,  the  existence  of  the  attribute  would  be  at 
•n  end.    A  substance,  on  tho  conlraiy,  is  solf-oxistent :  in  spoakitut 
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about  it,  we  neod  noi  put  o/'afTm*  its  nnme.  A  ntone  w  not  Uie  stone 
ofuiylhin^, :  the  moon  is  not  tlie  moon  o/'unything,  but  simply  tfai'  moon. 
Uuless.  indeed,  tbc  name  which  we  chooso  to  ^vo  lo  tlm  suhntance 
be  a  rclativo  name ;  if  so,  it  must  bo  followed  nitlier  by  o/",  or  by  »nne 
vtbor  particle,  implying,  as  lliat  preposition  does,  a  rclbrcDcc  to  uome- 
thing  else  :  but  then  the  other  characteristic  peciiliartrr  of  an  attribute 
would  fail;  the  tomcihing  migbt  be  destroyed,  and  the  snbeiance  miefat 
HtiO  lubsist.  TlMtm,  a  Hither  must,  be  the  father  of  Homclbing,  and  so 
fiu*  rescmhtpA  an  attribute,  in  being  referred  to  sometliing  besides  him- 
self: if  there  wure  no  child^  there  would  be  no  ftitlier:  but  this,  wfami 
wc  look  into  the  muiler,  only  means  that  we  should  not  call  him  fatbcr. 
The  man  rallt'd  fnther  might  still  exist,  though  the  child  were  annihi- 
lated ;  and  there  would  be  nu  contnidictinn  in  mppoung  him  lo  exist, 
'tiUlbough  the  whole  univeree  except  himself  were  destroyed.  But 
destroy  all  white  substances,  and  where  would  bo  the  attribute  white- 
ness  I     W^iteiiLss,  without  any  wliiie  tliinc;,  is  a  contTiidictinn  in  terms. 

This  is  the  nearest  approach  to  a  solution  of  the  difitcully,  thul  will 
bo  found  in  the  common  ti-eatises  on  lo^c.  It  will  scarcely  be  ihoughl 
to  bo  u  satisfactory  one.  If  an  allributc  is  distinguished  from  n  sub- 
stance by  being  cbe  attribute  o/'  something,  it  BCi^ms  highly  nef-essnry 
to  undemland  what  is  meant  by  o/':  a  particle  which  nerds  explanation 
loo  much  itself  to  be  placed  in  front  of  the  ekplanation  of  auyihhig 
else.  And  as  for  the  self-ex iatenco  of  substances,  it  is  very  true  that  a 
Bubfltanco  may  be  conceived  to  exist  without  any  otlier  substance,  but 
so  al^  nioy  an  attributn  without  any  other  nttrihute;  and  we  can  no 
more  imagine  a  subxlance  without  attributes  than  we  can  inagioe 
attributes  without  a  substance. 

Motaphysiciaas, however,  have  probed  the  question  deeper,  and  g^ren 
an  account  of  Substance  eoi»i<lemMy  more  satisfactory  than  ibis.  Sub- 
atanccHt  are  UBually  distinguislied  n><  Ilodies  or  Minds.  Of  each  of  ihe«e» 
philosophers  have  at  length  provided  us  with  a  deiinitiuu  which  aecn* 
nnexcepti  on  able. 

^  7.  A  Body,  according  to  the  refelvud  doctrine  of  modem  mctnpby- 
Kicians,  may  be  defined,  the  external  cause  to  which  we  ascribe  our 
sensations.  When  1  see  and  touch  a  piece  of  gold,  I  am  conscious  of 
a  sensation  of  yellow  color,  and  sensations  of  hardness  and  weight; 
and  by  varying  the  mode  of  handling,  I  may  add  to  these  sensanons 
many  others  cuniplotely  distinct  from  them,  Tliu  sunsuBons  are  all  of 
which  I  am  directly  rmiAcioue;  but  I  consider  them  ae  produced  by 
sometliing  not  only  existing  independently  of  my  will,  but  external  to 
mv  bodily  organs  and  to  my  mind.  This  external  something  I  call  a 
B^kly. 

It  may  be  asked,  how  come  we  to  ascribe  our  senaatians  to  any 
exienial  cause?  and  is  there  snflficient  ground  for  so  ascribing  thorn  t 
It  is  known,  that  there  are  metaphysicians  who  have  raised  a  contro- 
versy on  the  poiul ;  maintaining  tac  paradox,  that  we  arc  not  warranted 
tn  referring  our  sensations  lo  a  cause,  such  as  %ve  understand  by  the 
word  Btjdy,  or  lo  any  cause  whatever,  unless,  indeed,  the  First  Cause 
Though  we  have  no  concern  here  witli  this  controversy,  nor  with  the 
mfiophysical  niceties  on  which  it  turns,  one  of  the  best  ways  of  showing 
what  is  meant  by  Substance  is.  to  consider  what  position  it  is  necessary 
(o  take  up,  in  order  to  maintain  its  existence  against  opponents. 
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It  Is  certain,  then,  that  a  part  of  our  notion  of  a  body  conaists  of  Ibe 

Jlion  of  auuiatiorof  nensatioiiaof  our  own,  orof  uthorKtiiiifiit  bt-'inge, 

ibitually  occurrinj*  simultaneouRly.      My  conception  of  the  table  at 

"lich  I  am  writinR  ia  compounded  of  its  visible  form  and  size,  wliich 

complex  soit^aLioiis  of  ftiKbt ;  its  Uuiffibic  fi>rm  and  nizt^.  xvliicUi  aro 

iplex  KcnKntinns  of  our  organ  of  touch  and  of  our  Tntucleit;   ita 

nght,  which  is  also  a  sensation  of  touch  and  of  the  musclea;  its  color, 

liicli  is  a  sensation  of  sight :  its  hanln&is,  whicli  is  a  somtation  of  die 

dcs;  its  composition,  which  i»  another  word  fur  all  tite  variutica  of 

lUKatiou  which  »ve  recoivc  undrr  vaiinus  circum5luitcc»  from  the  wood 

which  it  in  maile  ;  and  oo  forth.     All  or  most  of  tlieae  vuriou.4  ncnna* 

M19  frequently  are,  and,  as  we  learn  by  experience,  always  mi[;bt  be, 

cporicnccd  simultaneously,  or  iu  many  diflcrent  orders  uf  ttuccc^eion, 

our  own  choico :  and  hence,  the  thoughi  of  any  one  of  them  makes 

i  think  of  ihc  others,  and  the  whole  become  mentally  amalgamated  into 

le  mixed  state  of  conscioUNncsa,  whirli,  in  the  lauf>uu|L;c  of  the  school 

Locke  and  Hanley,  ia  termed  a  iJomplex  Idea. 

Now  there  are  philosophers  who  hove  argued  ax  follows : — if  %ve 

take  an  orange,  and    conceive  it  to  bo  divested  of  Us  nattiml  rotor 

without  acquiring  any  new  one  ;  to  lose  its  sofbneiifl  without  becoming 

hard,  its  ruunduc^  without  becoming  square  or  pentagonal,  or  of  any 

other  regalar  or  irregtilnr  Ggure  whatever;  to  be  deprived  of  size,  of 

weight,  of  taste,  of  smell ;  to  Ioho  all  if5  mechanical  and  all  its  chemical 

propertii's,  and  acquire  no  new  unos ;  to  ijcrome,  in  short,  inviaiblc, 

intangible,  and  imperceptible  not  only  by  all  our  senses,  but  by  the 

senaes  of  all  other  Hetitlent  bcinifs,  real  or  pos»ib]e ;  uolliinK',  say  these 

^^philosophers,  would  n>maiD.     For  of  wliat  nature,  they  ask,  could  be 

■Uie  residuum  1  and  by  what  token  could  it  manifest  its  presence  1     To 

^^Ble  unreflecting  itit  existence  seems  to  rest  on  the  evidence  of  tfaa 

^^kisos.     But  to  the  senses  nothing  i»  apparent  except  the  senaalious. 

^^|vc  know,  indeed,  that  these  seniiations  are  bound  together  by  some 

faw;  they  do  not  come  together  at  random,  but  according  to  a  systematic 

order,  which  is  part  of  the  onler  esl«b)ished  in  the  universe.      When 

wo  experience  one  of  these  sensations,  we  n.Hually  experience  tlie  others 

^^ilso,  or  know  that  we  have  it  in  our  power  to  experience  them.     But 

^Hvfixcd  liiw  of  connexion,  making  the  sensations  occur  together,  does 

^^nt,  say  these  philosophers,  necessarily  require  what  is  called  a  xttb- 

^^Krufutn  to  support  them.     The  conception  of  a.  substrattun  is  but  one 

^^wf  many  [lossihle  forms  in  which  that  connexion  presents  itself  to  our 

imaginatioti;  a  mode  of,  aa  it  were,  rcalixtng  the  idea.     If  there  be 

Inch  a  substratum.  siippoMo  it  this  instant  annihilated  by  the  fiut  of 
Bronipriiencn,  and   let  tiie   sensations  continue  to  oivur  in  the  same 
ntler,  and   how  would  the  substratum  be  missed  1      By  wliat  signs 
kould  we  bo  able  to  discover  that  its  existence  bad  terminated  7  should 
we  not  have  a.**  much  reason  to  believe  liint  it  still  oximed,  as  we  now 
b&ve  t  and   if  we  should  nut  then  be  wanimted  in  believing  if.,  how 
we   be  ««  nnwt     A  body,  therefon^   according  Ut  tbejM*  meta- 
gysicians,  i."  not  anything  intrinsically  different  6*om  the  sensations 
lich  the  body  is  said  to  produce  in  us:  it  is,  in  shut,  a  set  of  sensa- 
I  joined  together  according  to  a  fixed  law. 

iiigeuiuuH  speculations  have  at  no  time  in  the  hi&tury  of  uhi- 

y  miule  many  proselytes;  but  tlie  controversies  to  which  tney 

uve  given  rise,  and  tlie  doctrines  which  have  been  developed  in  iho 


BttLinpt  to  BdiI  a.  coiiclu&ivc  auswcr  to  tbLm.  luivo  been  fniilful  of  im- 
l>ortant  condequencee  to  tbc  Science  oI'Miiul.  The  eensatiotis  (it  waa 
atutwcrcd)  which  wo  are  conscious  of,  aud  which  we  receive  not  at 
ranJom,  hut  joined  to^cihtT  in  a  certain  imilbrra  niamtcr,  imply  nol 
niilv  a  law  or  lawti  ut' connoxioa,  but  a  caii.^c  cxU'nial  to  Lmr  mind, 
which  cause,  by  its  owii  law8,  detcnuinos  (lie  law»  according  to  which 
the  ftensBiions  are  connecied  and  experienced.  The  schoolmen  used 
to  call  this  cxicmal  cauae  by  the  name  wo  have  aheady  en)ployt>d,  a 
wbitraturn  ;  and  its  altribuliw  (a*  tlicy  expressed  iheniselvesJ  inlicrtd, 
literally  stuck,  in  it.  To  this  suhsiraJum  the  name  Manor  is  a-iually 
given  ill  philosojibical  di»rus,sioiia.  It  wa-s  soon,  however,  acknowl- 
edged  by  all  who  reflected  on  the  subject,  that  llie  existence  of  matter 
could  nol  be  proved  by  extrinsic  cvidenrc  The  answer,  therefore, 
now  lu^ualty  made  to  Berkeley  and  Li.i  followers  is,  that  the  belief  is 
Intiutivo;  that  uiuukind,  in  all  ix^^a,  have  t't-ll  tlicniai-lveii  compelled,  by 
a  neccsaity  of  their  nature,  lo  refer  ibeir  ftoiiKaiione  to  an  external 
cauiie  1  that  even  tho»e  who  deny  it  iu  theory,  yield  to  tlio  nccoii^ity  in 
practice,  and  both  in  Kppcch,  iliought.  and  leeling.  do,  ei|ua11y  with  the 
Tulffnr,  acknowledge  their  ncnaationn  to  be  the  efl'ecls  of  Homething  ex- 
ternal ti)  tliem :  thiit  knowledge,  therefore.  Id  as  evidently  iutuittvo  ax 
our  knowledge  of  our  scnfiniion*  them.<elvcji  ih  intuiiivi>.  And  hero 
the  question  merget)  in  the  fundamental  problem  of  transcendental 
metapliyttics ;  to  which  wience  wo  leave  it. 

Hut  although  the  extrecno  doctrine  of  the  Idealist  meiaphyMciaoa, 
that  objcrt<i  are  nothing  but  uur  Hen.satiint»  and  the  law^  which  connect 
them,  has  appears!  lo  few  ttubF^urjiieottbixikerH  to  bo  wonhy  of  aititeut ; 

ihu  only  point  of  much  real  importance  ia  one  upon  which  ihofio  mola- 

physicinns  are  now  very  generally  considered  to  have  made  out  tlieir 
case :  \\7..,  that  alt  we  know  of  objccta  \&  the  senfationH  wliicli  tliey  give 
us,  and  the  nrdt-r  uf  tlie  occurrence  of  lliuse  Getuuition».  Kaut  himself, 
on  this  point,  in  an  explicit  as  Berkeley  or  Locke.  However  lirmly 
convinced  that  there  exists  an  universe  of  "  Things  in  themselves," 
totally  iltitttnct  Irom  the  univenio  of  phenomena,  or  of  things  as  tlicy 
appear  to  our  scui^ea ;  aud  even  when  bringing  into  uko  rlie  technical 
expression  {Soamcnon)  to  denote  what  the  thing  is  in  itself,  as  con- 
tnurted  with  the  representation^  of  it  in  our  minde ;  be  allows  that  this 
representation  {the  mailer  of  which,  be  ttaya,  consist*  of  our  Kcnsationa, 
though  the  fiimi  i^  given  by  the  laws  of  the  nilnd  itself)  is  all  we  know 
sftlie  objecl,  and  tlmt  tlie  renl  nature  of  tbt;  Thing  is.  and  by  the  con- 
stitntinn  of  our  faculties  ever  must  remain,  at  least  in  this  sublunary 
cxiHtence,  an  imjienetrable  mystery  to  us.*      Tbcxo  is  not  the  slightest 

*  1  hav«  much  plekMlre  in  qnotinf  »  pciunfto  in  which  thi«  doctrine  i*  hid  down  in  thr 
cleoreat  and  strofifc«t  Imnatfy  M.  Couam,  tbemtwl  di^iin^tit^ilMYl  liiing  t(<achcr of  Genniui 
(ihilowophy  om  of  Gemianr.  who« «iHhorily  on  tbw  side  of  Uw  qiuHiuiri  in  Ihr  niope  'iila- 
ftl>li-,  i\a  hia  [<hiInM>]ihical  virw*  Bt«  Bnipral1]r  thoM  of  the  {MMt-Kunlun  cnavcnM-n,  rrpr*. 
wiiifil  Xi\  .SrhelliDg  aiut  }|<irel,  whoae  tendaactM  KTC  much  tnoro  ub)eciiva  and  onlulogtcal 
Ihnn  thriM  of  ihAir  maolnr,  K ml 

*'  Nous  ssvoDB  qu'il  etuii^  <[nc'Iiiiic  cho*r  hon  de  iMut,  tmnrqiir  noiii  nc  piraT(ma  <^p1t- 
ouar  IHM  pRrrcirtioiu  siin>  tea  mOnrtirr  kdascuiacA  distinctra  de  noun-iii^jiii-H;  uohb  savoriH 
lie  plus  qne  erg  eauMs,  dont  untiii  ne  eonDabsont  pa'  d'aillonts  rraKnop.  iiukSiimmii  tea 
dflcu  to*  plus  *atiabl«a.  Ie»  plui  divfm,  H  Wittat  lea  ptuH  contntire*,  %ie\'V\  <\n'e\\e»  Tenron 
ncni  telle  nnlurr  «u  letlr  dinponiiiiiti  do  sujri  Maia  narooi-nooa  mif-lqiK'  i-liftN?  <Ie  plus  ? 
o4  (n6mr.  m  ir  riknrt^ra  iinlcifnuiii^  Ar*  raua>-a  iiue  notj*  cnncttvrjna  daiia  Iph  cun>B,  jr  s-t-jl 
<{ti«)(|U(^  i'\\ti».  d«  {<IUB  a  H*oir !  V  k-i-U  tieu  d«  nous  cnqvi^nr  f i  noui  MtccTona  U*  choa^ 
|»tW  qiicIlM  wnt  F  Non  ^niteinnimi. . . . .  Ja  no  dU  pa*  (\\ie  1e  pn)blMn« c*k  intioIuhl«.;« 
4U  na'U  ut  oLnirdr  ft  rmfmmt  unt  rontntiirtian.  Not)*  nt  tamtH*  jmu  er  fwr  rt«  eatitat  imt  fm 
(flfv-ai/ovr*.  •!  Unitioniwui>  del'^nddecWrcheT  ilaconnaUro.  uiau  ileat  liuiaaviiteni  4 
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reuon  for  bclioing  tfaaC  what  wo  call  tho  Kcusible  quuUties  ofdw  ob 
joct  are  a  tJi^o  ol'  auylhing  inherent  in  it»elt\  or  beni-  any  affinity  to  ita 
own  Qiuure.  A  r-aiue  ilo6«  nut,  an  buc}i,  resemble  ita  cffurln ;  an  eoat 
wind  is  not  like  tbc  tt^cting  of  culd,  nur  in  buut  like  tbu  stcuDi  of  boiliug 
water:  why  then  should  maitcrie«embloourefeii»ation»  I  Why  should 
tho  inmost  oatitru  of  fire  oi*  water  resemble  the  imprcNioiitt  made  by 
tliesu  objects  upon  our  senims  I*  And  if  not  on  the  principle  uf  resem- 
blance, on  wliat  otiier  principle  can  the  manner  iu  which  objects  afiact 
us  through  our  &enHea  aflfurd  us  any  iiieight  intu  the  iubcrcnt  nature  of 
tiiosu  ubjccU»i  It  may  ihcrcfoi'v  eafely  ho  laid  down  as  u  truth  both 
obsious  in  iti>elC  and  admitted  by  all  whom  it  is  ai  prei<cnl  neceswary 
to  take  into  consideration,  that,  of  the  out^viird  world,  we  know  and 
cau  know  abttuluttily  nuUiing,  except  the  sunsatioos  which  wo  ex- 
perieijco  from  it.  iTioBe,  however,  who  atill  look  upon  Ontology  ac 
a  poBaible  science,  and  think,  not  only  that  bodies  hare  au  essen- 
tial constilulion  of  their  own,  lying  deeper  than  oui'  perceptions,  but 
thai  thin  essence  ur  nature  id  not  altogoihor  inaccesAiMe  to  human  in- 
vestigation, cannot  expect  to  tiud  their  refutation  hero.  Tho  quesdoo 
depundu  upon  the  nature  and  laws  of  Intuitive  Knowledge,  and  is  not 
Mritbin  the  province  of  logic 

^  6.  Body  having  now  bocn  defined  tho  external  cause,  and  (accord- 
ing to  tho  more  reasonable  opinion)  the  Jiidden  external  cause,  to  which 
we  refer  our  sensations;  it  remains  to  frame  a  deBnition  of  Afliud. 
Nor.  after  the  preceding  observations,  will  this  be  diftlrult.  For,  as 
oar  conception  of  a  body  is  that  of  an  unknown  exciting  cause  of 
seasationA,  so  our  conception  of  a  mind  in  that  of  an  iiitknawn  recipient, 
nr  percipient,  of  them ;  and  not  of  them  alone,  hut  of  all  our  other 
feelings.  As  body  is  tho  myvturious  something  which  excitefl  tJta 
mind  to  feel,  fto  mind   is  the  myterious  something  which  feels,  and 

prrciri,  l|u'rf/rt  ne  Mnr  pat  m  iH'»m/tne*  tt  qu'tllft  •on.'  '  .  .     .'  ii0ti«,  puiK|'l>c  la  pr6sCBCa 

do  aujcl  mo'lilic  n^ri^^Mnin-ituiit  li^ur  arttot;.    Htip)>r  i]t!l  ftenlimt,  il  rat  certain 

—  cm  caukoa  aE"»ieia  eiic(>i«  puuqu'etlM  coiiumii  .  iiier;  loiii  eUca  Bsinioot 

etneal :  etlca  «criu?nl  cncon  dra  quslitc*  ci  <iea  piuptiuica.  iiiaja  t^uj  ne  reierDlircraicnt 
lleo  *!«  «  que  ucoa  conrmisMMis.  Ld  fru  nc  mariilealerait  plus  aurxine  clc»  |itopnMK»  (jue 
Dm  lui  cODoaMOfia :  qun  KrnK-il  t  CrM  nn  qtir  iwtiis  nc  naiirona  jatiwta.  Cert  d'tutlmn 
prmt-itfw  mn  prMitme  ftii  im  lipt^pu  fOM  ttiilanmt  a  la  ntUu'«  rft  nattt  twprit,  mail  i  r<J«mcc 
viimt  det  cAmii.  Quantl  m6lTMr  en  cffd-on  suvpnmorail  par  la  p<!iia^  toua  lea  tuje^  acotanta, 
il  fatidfaii  enrort  aidtiolfrc  (juc  mil  corps  nc  nianifcsicnitt  »w  propru^tta  oHtnsiHMit  ijii'ea 
rvlalinn  avn:  im  siiji-l  ijurlcurKHip,  cl  linns  cr  ens  »t*  propriili^  ne  trraitnl  nuurtqw*  rtlalittr: 
eti  aarU)  qu*i)  nir  iiitrnlt  furt  rai«>>iiii:ib1t!it'ai)iitKUin  ()iib  lea  pcoprU^lea  d^rmin(ea  dca  corpi 
a'exislait  j>aa  iodt-pMiiIuumcnt  d'un  aujci  i)uolconque.«l  quo  auand  on  demandc  *i  ioa  pro- 
piMtAi  do  fa  maii^rf  «>nt  lellw  que  nou»  ir.%  pcrcerooa,  il  (auurail  voir  auparavant  si  etln 
wnt  en  iniil  qtii!  «[/:(prniirW^Cf,  el  dan<  quel  mmi!  it  mt  vntt  ■!«  dire  quVtloa  aont."— Coara 
cT/Zurnirr  rfr  Lt  l'l<iUi*m,fiic  .Vtiralr  au  IB»i>  ntdt,  Hiiift  le^OQ. 

•  AnalU'iiii)t.iiii!.?c.l.  haabeenmadebyneid  &nJ  olhcra.  to  ettabliBhthat.allhooffh  UMiie 
of  ihe  pfi.)p<>f I I'Ji  SI. \:  ascnbo  to  ottjocta txui  only  in otir  aenialioiu,  othera «ziat  in  tbo  tfains* 
lh«fiia«!vei>,  bniM;  xuch  aa  cannot  poatililf  beeopiasof  anjriinpraiaion  apon  the  aenac*;  awl 
tbef  ftftk.fromwtiai  vrnulirin  our  noliotis  uf  I'ltcnwun  and  fijjure  have  bent  derived  f  Th« 
EtiratlM  Ihrtmn  ilowrt  hy  Rei<t  was  lakpn  up  hy  Brown,  vfha,  nppl)'hig  greatDr  power*  of 
anaiyfiiB  ihao  bad  pievioualy  bwn  applied  lo  lh«  notuma  of  exlonaian  au  figure,  afaowed 
clearly  ulmt  ore  the  aen»auari»  from  whicb  tboso  noticna  arc  dcrivn).  m  ,  srnnaliona  tA 
touch,  crinliined  with  acnsalions  of  a  cliisi  ptrviiiu«ly  lixj  liltli*  aijvt^iti'il  tn  (j)  tuutaphysi- 
rbnn,  thuar  whifh  havo  thnr  m-ul  in  uiir  lousrHlar  franic.  WhoeTur  wi»hc«  to  Iwt  mors 
paiticularl>  acquniiiied  with  tliia  itdiuiradlo  :>['ec(inen  of  nuMaphjraical  analyii*  may  cgnsult 
ibc  Aitt  Tolumr  of  Itrown'i  Luiartr,  or  Mill's  A'<al^iU  «/ the  J/iW. 

On  ihii  aubject  slao,  the  ambority  of  M.Ciiimiii  maybe  qurtdl  iiifuvor  of  conclusiona  re- 
}flct«d  byaomnof  the  mmt  ■-miiir'iit  tiiinhf^nortliDftchool  towhit-li  he  Lolongi.  M.  Couain 
reco|[nis»,  m  uppinittori  ii>  Kr-iil.  tbc  CMOxtial  rvbjretivttit ot  our  concepDoiM  of  ibe  priiDvy 
"^alitiea  of  matlrr,  as  citcnmon,  RoUdily,  itc,  c<]uaily  with  thoac  of  color,  bcal,  and  tho 
Uxlcr  of  wliat  ar«  culled  aocondaty  quolKica. — C^v$,  ui  nnm.  !lnu>  \t^t^ 
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tfainka.  It  is  unneceMarf  to  give  in  the  cane  uf  mind,  as  we  gave  in 
tlie  ease  of  raalter,  a  jiarticalar  :?talemcnt  of  the  Bkcpltcal  systom  by 
whicli  its  existence  a»  a  Tluiii^  in  lUelC  distinct  from  llio  series  of  wbaC 
arc  deiiuminntcd  itx  Htntes  is  caU<>d  in  qiiu^tion.  But  it  is  noceasarv 
tu  runiark,  that  on  tlio  inmost  natui-e  uf  the  thinking  priuciplo,  bu  well 
as  on  the  inm(Mt  nature  ef  matter,  we  arc,  and  with  onr  human  facul- 
Ue;^  miut  always  remain,  entirely  in  tbe  dark.  All  which  wo  are 
aware  of,  even  in  our  own  mindti,  is  (in  the  wonls  of  Mr.  Mill)  a  cer- 
tain "  thread  of  conscionenees  ;*'  a  series  of  feelings,  that  is,  of  sensa- 
tions, thouehts,  emotions,  and  volitions,  more  or  less  numerous  and 
complicated.  There  is  a  s<imcthing  I  call  Myself,  or,  by  uiiotbor  form 
af  exprescion,  my  mind,  %vhich  I  consider  ait  distinct  Jrom  tht^u  sensa- 
tious,  thoncrlit^t,  Sec;  a.  something  wliirh  I  conreive  to  be  not  tbe 
thou^hl»,  but  the  bein>;  tliut  bos  ihu  thoughts,  und  which  I  con  conceive 
as  cxiMtiug  for  over  in  a  slate  of  qtnt*i<ence,  without  any  thoughts  at  alL 
But  what  this  iKiiaj;;  j.1,  although  it  is  myiielf.  I  have  no  knowledge, 
tiirther  than  the  seriee  of  its  i<>lateK  of  connciouHneKS.  As  bodiee  matti- 
fest  themselves  to  me  only  through  the  senitations  of  which  1  regard 
them  as  tlio  causes,  no  the  thinking  priuciute.  or  mind,  in  luy  own 
nature,  makes  itself  known  to  me  only  by  tlie  leelinmsof  whtcli  it  is  con- 
scious. I  know  nothing;  about  myself,  (favc  my  capacities  of  feeling  or 
being  conscious  (including,  of  course,  thinking  and  willing)  :  and  were 
I  to  learn  anything  new  concerning  mj-self,  I  cannot  with  my  present 
faculties  conceive  this  new  infurmutiun  to  be  anything  else,  than  that  I 
have  some  additional  capacities,  before  unknou-n  to  me,  of  feeling, 
thinking,  or  willing. 

Thus,  thon,  as  body  is  the  unsentient  cause  to  which  we  are  nat- 
urally prompted  to  refer  a  certain  portion  of  our  feelings,  so  mind  may 
be  describeu  as  tlic  sentient  tultject  (in  the  German  sen^o  of  the  term) 
of  all  feelings;  that  which  has  or  feeli  them.  But  of  the  nature  of 
either  body  or  miud,  further  than  the  feelings  %vhich  tho  former  excites, 
and  which  tho  latter  experiences,  we  do  not,  according  lo  the  host 
existing  doctrine,  know  anything:  and  if  an^-thiug,  logic  baa  nothing 
lo  do  with  il,  or  with  tho  mnnuer  in  which  tlie  knowledge  is  acquired. 
With  this  result  wo  may  conclude  this  portion  of  our  subject,  and  pass 
(o  tho  third  and  only  rvmaiuing  clufis  or  division  uf  Nameable  Things. 


III.  Attribctbs  :  and,  fibst.  Qisalities. 

%  9.  From  what  has  aln.-ady  been  stild  of  Substanc«,  what  i*  to  be 
said  of  Altribulo  is  easily  deducible.  for  if  we  know  not,  and  cannot 
know,  anything  of  bodies  but  the  sensations  which  they  excite  in  us  or 
others,  tliosc  sensations  must  be  all  that  we  can,  at  bottom,  mean  by  their 
anxibutos;  and  the  distinction  which  wo  verbally  make  between  the 
properties  of  things  and  the  sen^atioiui  wo  receive  from  tliera,  must 
originate  in  tho  convenience  of  discourse  rather  than  iu  the  nature  of 
what  is  denoted  by  tho  terms. 

Attributes  are  usually  diMributed  under  the  thrtie  heads  of  QuaUty, 
Quantity,  and  Relation.  We  shall  come  to  the  two  latter  preacnilv: 
in  the  fir»t  nhico  wc  shall  confmc  ourselves  to  the  former. 

Let  us  ulte,  then,  as  our  example,  one  of  what  arc  termed  the  sen- 
eihle  qualities  of  objects,  and  let  that  example  be  whiteness.  When 
we  ascribe  whiteness  to  any  substance,  as,  for  instance,  snow ;  when 
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r«  say  that  snow  hu  the  quality  whiteness,  wliat  dri  wc  really  asMrt  1 

Simply,  that  when  anow  in  proeont  to  our  organs,  wn  huvo  a  piuticular 

ensotion,  which  wc  iirc  occustutuctl  to  cuU  thu  &cn»titiori  of  whito.    Bui 

low  do  1  know  thut  snow  is  present  i     Ohviously  hj'  the    seosationB 

rhicb  1  dorivo  from  it,  and  not  otherwise.     I  inter  xbat  the  object  a 

>re»t'nt.  beciuwe  il  gives  me  a  ceitain  aasomblu^o  or  series  of  seosa- 

nons.     And  \vhen  I  aiicribc  tu  it  the  attribute  whiteneim,  my  meaning 

u  only,  thut^  of  the  son»aiions  composing  this  group  or  eerios,  that 

rbich  1  call  the  sensation  of  white  color  ih  one. 

This  \i  one  view  which  may  be  taken  of  the  sul^ect.     But  there  is 

BO  another,  and  ii  ditfercut  viuw.    It  may  Int  said,  that  it  iv  true  we 

lOBP  notbinj;  of  Hniisible  objects,  except  the  sensations  they  exwlo  in 

na  ;  tluit  the  fact  of  our  receiving  from  snow  the  particular  sensation 

which  id  called  the  sctutution  uf  wltite,  is  the  ground  ou  which  wc  an- 

t«nbc  to  that  Aubtttaiice  tlie  quality  whiteness;  the  sole  proof  of  its  po«> 

liMsing'  that  qiintiiy.     But  twrausu  uno  thiug^  may  bo  the  vole  eN'idenco 

)f  the  existence  of  anutlier  ihiiit^,  it  dues  not  follow  thiit  the  two  are 

'one  and  the  same.     The  attribute  whiteae&ii  (it  may  be  aaidj  is  not 

the  fact  of  our  rccuiviii?  the  scusation,  but  aomothiug'  in  the  object  it^ 

self;  a ^>o«r«r  inherent  in  it;  something  »«  virtue  of  which  the  object 

produces  the  sensation.     And  when  we  atfirm  thai  snow  posaeesea  the 

attribute  whitcuess,  we  do  not  moroly  asecrt  that  the  presence  of  snow 

produoes  in  us  that  sensation,  but  that  it  does  so  through,  and  by  rea- 

eou  of,  that  power  or  quality. 

For  tlie  puiposes  of  lo«ic  it  is  not  of  material  importance  which  of 
lese  riews  we  adept.     Tlic  full  disctiAitton  of  the  subject  belongs  to 
te  department  of  in(|uiry  so  often  oJliicled  to  untler  the  name  of  the 
[faigher  metaphysics  ;  but  it  may  be  said  hcrt!,  tliat  for  the  doctrine  of 
te  oxJMtcnco  of  a  peculiar  species  of  entilies  called  qualities,  I  can  sco 
Ipo  Ciund-itton  otcopt  in  a  tendency  of  the  hnmrin  mind  which  is  the 
*lcau»0  of  many  delusions.     I  mean,  the  disposition,  wbei-ever  wc  meet 
with  two  names  which  ai'c  not  piccisoly  sytionyiiioufl,  to  suppose  that 
they  must  bo  tiie  name.*  of  two  different  things;  -ivhereas  in  reality 
thoy  may  be  mimes  of  the  same  thing  viewed  in  two  different  Hghis, 
wliicli  i»t  as  much  :is  to  say  under  different  supposirions  as  to  surround- 
ing circumstances.     Because  quality  and  sensation  cannot  be  put  in* 
discriminatety  one  for  the  other,  it  is  KiippoM.-d  that  ihuy  cannot  both 
fignily  the  same  thing,  namely,  the  impn>.<u(ion  or  feeling  with  which 
we  are  atfoclod  through  our  sensi^  by  the  presence  uf  an  object ;  al- 
though there  is  at  lengt  no  absurdity  in  supposing  that  this  identical 
impression  or  feeling  may  be  colled  a  sensation  when  considered 
merely  in  itself,  and  a  quality  wlu-u  reganled  as  emanating  from  any 
one  of  the  numerous  objerts,  the  prt>.«mco  of  which  to  our  organs  ex- 
'<nics  in  our  minds  that  among  various  other  seiwaiions  or  feelings. 
And  if  this  i>e  admissible  as  a  suppoAilion,  it  rests  with  those  who  con- 
tend for  an  entity  per  te  called  a  quality,  to  show  that  their  opinion  is 
jferuble,  or  is  anythiug  iu  fact  but  a  lingering  remnant  of  the  scho- 
lic  doctrine  of  nccult  oausos;  the  very  absurdity  wbich  Moliere  so 
happily  ridiculed  whim  ho  made  one  of  his  pedantic  physicians  account 
for  the  fact  that  "  I'opium  endorrait,'*  by  the  mnxim  "  porcequ'il  a  una 
TBitn  soporifique."  i 

It  is  evident  that  when  the  phySicion  stated  that  opium  had  "une 
vertu  soporifique,"  he  did  not  account  for,  but  merely  asserted  oTor 
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BgBJD,  tlio  fact  tliaC  it  entlortnit.  In  like  mannGr,  when  we  say  that 
snow  ifl  whitfs  becauso  it  liu^  the  quality  of  whiteness,  \vc  are  only  re* 
asserting  in  more  technical  laiiguago  thu  fact  that  it  excites  tn  us  (he 
Mnsation  of  white.  If  it  he  said  that  the  senuaiion  rausi  havo  Aome 
oatue,  I  answer,  ilM  cause  is  the  presence  uf  the  ohject.  When  wo 
have  asserted  tliat  a»  often  as  the  object  in  [iresoat,  uad  our  organs  in 
their  normal  state,  the  Rennation  takes  place,  wo  have  stated  all  thai 
we  know  about  the  matter.  There  is  nu  need,  aAer  a^si^ing  u  cer* 
tain  and  intelligible  cause,  to  suppose  an  occult  cause  besides,  for  the 
purpose  of  enabling  the  real  cause  to  produce  ita  efiect.  If  1  am 
asked,  why  does  the  presence  of  the  object  cause  this  sensation  in  me, 
I  cuunot  tell :  I  can  only  say  that  such  is  my  nature,  and  the  nature 
of  the  object:  the  constitution  of  things,  the  scheme  of  the  universe, 
will  have  it  so.  And  to  this  we  must  at  last  come,  oven  after  interpo- 
latiuj^  the  ima(rinary  entity.  Whatever  number  of  links  the  chnin  of 
causes  and  effects  may  consist  of,  how  any  one  link  produces  the  one 
which  is  next  to  it  rcmiiins  equally  inexplicable  to  us.  It  is  ns  ciisy 
to  comprehonil  that  the  object  »hoiild  proiluce  tlie  sensation  din>ctly 
and  at  once,  as  that  it  should  produce  the  same  sensation  by  the  aid 
of  something  else  called  the  power  of  producing  it. 

Rut  as  the  ditBculties  which  may  be  felt  in  adopting  this  Wew  of 
the  subject  cannot  bo  removed  ivithout  dittcussions  tratucending  tlia 
bounds  of  oar  science,  1  conteut  myself  with  a  passing  indication,  and 
shall,  for  the  purposes  of  logic,  adopt  a  language  compatible  with  either 
view  of  the  nature  of  qualities.  I  shall  say, — what  at  luast  admits  of 
no  dispute, — that  the  quality  of  whiteness  ascribeil  lo  the  object  snnw, 
is  grounded  upon  its  cxciling  in  as  the  sensation  uf  white ;  and,  adopt* 
ing  the  language  already  used  by  the  school  logicians  in  the  case  of 
the  kind  of  attributes  called  Relations,  I  shall  terra  the  sensation  of 
white  l\\e  foHndatiuH  of  the  quality  whitotiess.  For  logical  purpusos 
the  sensation  lh  the  only  essential  part  of  what  is  meant  by  the  word ; 
tlie  ouly  part  which  wo  ever  can  be  concerned  in  pro\ing.  ^V^len 
that  is  proved  the  quality  ie  proved ;  if  an  object  excites  a  sensaiionf 
it  has,  of  course,  the  power  of  exciting  it. 


IV.  Relations. 

§  10.  The  qualities  of  a  body,  we  have  said,  are  tho  ultribulos 
grounded  upon  the  sensations  wliich  the  nrusenco  of  that  partirnlar 
body  to  our  organs  excites  in  our  minds.  But  when  wo  ascribe  to  any 
object  the  kind  cf  attribute  called  a  liclation,  the  foundation  of  the 
attribute  must  be  something  in  wluch  other  objects  are  concerned 
besides  itself  and  the  percipient. 

As  there  may  with  propriety  be  said  to  be  a  relation  between  any 
two  tilings  to  which  two  correlative  names  are  or  may  bo  given  ;  we 
may  expect  to  discover  what  constitutes  a  rolatlon  in  general,  if  we 
cmmicrate  the  principal  coses  in  which  mankind  have  imposed  correl- 
ative nameM,  and  observe  what  all  these  cases  have  in  common. 

What,  then,  is  tho  charocter  which  is  possessod  in  common  by  stales 
ofcircumstaticcs  so  heterogeneous  and  discordant  as  these:  one  thing 
like  another ;  one  thing  unlike  another ;  one  thing  near  another ;  one 
thing yar^om  another;  one  thiw^  l^ore,  ajier,  aiojtgwith.  nixoxher; 
one  thing  greater,  equal,  letn,  than  anodier ;  one  thing  the  eaiue  of  an- 
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idw  ^kct  of  another ;   one  person  the  mtuter,  aerrant,  child. 

parmt,  hwoattd,  wj/e,  sovereign,  tub)ect,  attorney,  client,  of  another,  and 
SD  on  1 

Omitting,  for  tho  present,  the  cute  of  ReKemhlnnco  (a  relation  tvhich 
requires  to  be  cunKiilcifd  separately),  there  seems  to  bo  one  thing 
tfonomon  lo  all  thcxe  canp-n,  and  only  one ;  that  in  each  uf  ihcni  there 
•xkts  or  occurs,  or  has  existed  or  occurred,  soTneJact  or  phenomenon, 
into  which  the  t^vo  things  which  are  nuid  to  Lkj  related  to  each  other, 
both  enter  ax  parties  concerned.  Thin  fact,  or  phenomenon,  is  »vhat 
the  AriRtoteltiin  logicians  called  the  Jtindamcntmn  rtiationis.  Thun  in 
the  relation  uf  1,'realcr  and  less  between  two  magnitude!!,  €ae  funda' 
mtntum  retationi*  \n  tho  fact  that  when  one  of  the  two  magnitudes  is 
applied  to  the  other,  it  more  llian  covers  it;  and  cannot,  by  any  new 
arnmgemenl  of  parts,  ho  entirely  brought  within  tho  boundaries  of  the 
other  object.  In  the  relation  of  master  and  per^-anc,  the  Jumhrnenfum 
rdationis  in  the  fact  that  the  one  has  undertaken,  or  is  compelled,  to 
perform  certain  Hennoes  for  the  iKinefit.  and  at  the  bidding,  of  tlie  other. 
In  that  of  husband  and  wife,  iheJvndameatMm  relationis  ronsists  of  the 
facts  that  the  panics  ai'o  a  man  and  a  woman,  that  they  have  promt^ed 
certain  things  with  coitain  formaliiiej*.  nnd  are  in  consequence  invested 
by  tho  law  with  certain  rights,  and  subjected  to  certain  duties.  Exam- 
ples might  bo  indefinitely  multiplied,  but  it  is  ahxiady  obvious  that 
whenever  two  things  are  said  to  l>e  related,  xhprei  is  some  fact,  or  series 
of  facts,  into  which  they  both  enter ;  and  thatiwhenover  any  two  things 
aro  involved  in  some  one  feet,  or  series  of  facts',  we  may  ascribo  to  tfao6« 
two  things  a  mutual  relation  grounded  on  the  fact.  Kven  if  t}ieyhaTe 
nothing  in  common  but  what  is  common  to  all  things,  that  they  ore 
members  of  the  universe,  we  call  tliat  a  relation,  and  denominate  them 
fellow-creatures,  fi>l low-beings,  or  fellow-denizens  of  the  universe.  But 
in  proportion  as  the  feet  into  which  the  two  objerts  enter  as  parts  is 
of  a  more  special  and  peculiar,  ur  of  a  more  complicated  nature,  so 
Also  is  the  relation  gronnde<l  upon  it.  And  there  are  as  many  con- 
«i\TiblB  relations  as  there  aro.  conceivable  kinds  of  feet  in  which  two 
■kings  can  be  jointly  concerned. 

In  tlie  same  mnnner,  therefore,  as  a  quahty  is  an  attribute  grounded 
apon  the  fact  that  a  certain  sensation  or  sensations  are  produced  in  us 
by  the  nbjecl,  so  an  allributo  groundod  upon  some  feet  into  which  tho 
object  enters  jointly  vnxh  another  object,  w  a  relation  between  it  and 
diat  other  'object.  But  the  fact  in  the  latter  case  consists  of  tho  very 
same  kiml  of  eicmonts  as  tho  fact  in  the  former:  namely,  stales  of 
consr.imtsness.  In  the  case  last  cited,  for  example,  tho  relation  of 
liusband  and  wife;  ihxi  jHndamenimn  rclotionis  consists  entirely  of 
thoughts,  emotions,  sonsatiotis,  and  volitions  (actual  or  contingent), 
either  of  tho  parties  themselves  or  of  other  parties  concerned  in  the 
same  aeries  of  transactions,  as,  for  instance,  the  intentions  which  would 
Be  formed  by  a  judge  in  case  a  complaint  were  made  to  his  trihnnal 
of  the  infringement  of  any  of  the  legal  obligaliuus  imposed  by  marriage; 
and  tho  acts  which  tho  judge  woulil  peribrm  in  conseijiience ;  acta 
being  (as  we  have  alreatly  seen)  another  word  for  intentions  followed 
by  an  effect,  and  that  effect  (again)  being  but  another  word  for  sensa- 
tions, or  some  other  feelings,  occasioned  either  to  oneself  or  to  s<)me- 
body  eUe.  There  19  no  part  whatever  of  what  tlie  names  expressive 
of  the  relation  imply,  that  is  not  resolvable  into  states  of  r.onsciousneiw  % 
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oucwurd  objects  bouig,  no  doubt,  supposed  iliruugbout  as  the  caused 
by  wbicli  suiqo  of  those  states  of  coiisciousiiesa  arc  excited,  aiid  minds 
OB  llio  tsubjert!)  by  which  all  of  them  tiro  experienced,  but  neither  ilie 
external  objects  nor  the  minds  making  their  existence  kuowa  utbm-- 
wise  than  by  ihc  states  of  coiuciousnese. 

Cases  of  relntinn  are  nut  Rlways  tto  cotnpHcntcd  es  that  tn  whirh  we 
last  alluded.  The  simplest  of  all  cases  of  relation  arc  tiiose  expressed 
by  tbc  words  nntecudent  and  coiisequeut,  und  by  rbo  word  simullunc' 
ous.  W  we  say,  for  inHtunte,  that  dawn  pn-reded  sunritie,  thtt  fact  iu 
which  the  two  thingti.  dawn  and  sunrise,  were  jointly  concerned,  con- 
sittted  only  of  the  two  ihiii(fs  themselves:  no  third  iliinj;  entered  into 
the  fact  or  phenomenon  at  all ;  unle^,  indeeil,  wo  cbooeo  to  L-all  the 
succession  of  the  two  ubjectii  u  third  thiug ;  but  their  succeeaion  i»i  not 
something  added  to  the  thingii  tlieinselves;  it  is  sumetfaing  involved  in 
them.  Dawn  and  sunrise  announce  themselves  to  our  cotuciousnest 
by  two  nucceai«ive  sensations :  our  coiutciousiKKis  of  the  tucccBsiou  of 
lliese  sensations  i&  not  a  third  sensation  or  fechng  added  to  them ;  we 
have  not  first  the  two  feelings,  and  then  a  feeling  of  their  snccession. 
To  have  two  feelings  at  all,  implies  having  theui  either  successivoly,  or 
else  aimulianeoiisly.  Seuiiations,  or  other  fi^sr^lin^,  beiDg  giTen,  suc- 
cession and  simultaneousncps  aru  the  two  conditions,  to  the  alternative 
of  which  they  ore  subjected  by  the  nature  of  our  faculties ;  and  no  one 
has  been  able,  or  needs  expect,  to  analyze  the  matter  atiy  further. 

§  11.  In  a  aome%vhat  similar  position  arc  two  other  sorts  of  relation, 
Likeness  and  Untikeness.  I  have  two  sensations;  we  will  suppoeo 
ihem  to  be  simple  ones;  two  srn»utinn»  of  white,  or  one  sctntutian  of 
white  and  another  of  black.  I  call  the  firat  two  siinsations  lite  ;  the  last 
two  unlike.  What  is  iho  lad  or  phenomenon  constituting  the  JntiJa- 
menium  of  this  relatinn  T  The  two  sensations  first,  and  then  what  we 
call  a  feeling  of  resemblance.-or  a  feehng  of  want  of  resemblance.  Let 
us  confine  ourselves  to  the  former  case.  Kceemblance  is  evidently  a  feel- 
ing ;  a  state  of  the  consciousness  of  the  observer.  Wliether  the  feeling 
of  the  resemblance  of  the  two  colors  be  a  third  state  of  consciouaneBS, 
which  [  have  aji^r  having  the  two  sensations  of  color,  or  whether  (tike 
the  icoUng  of  thoir  succession]  it  in  involved  in  the  sensatioiis  them- 
selves, may  be  a  matter  of  discussion.  But  in  either  case,  those  feel- 
ings of  resemblance,  and  of  its  opposite,  di.tsimilarity,  are  parts  of  our 
nature;  and  parts  so  far  &om  bomg  capable  of  analysis,  that'  they  an 
pro-supposed  in  every  attempt  to  analyze  any  of  our  other  feelings. 
Likeness  and  nnltkonej's.  therefore,  as  well  as  antecedence,  sequence, 
and  simultaneousnesH,  muHt  fitsnd  apart  among  relations,  as  things  nrt 
fgmerU.  They  are  attributes  gruuoded  on  facta,  that  is.  on  states  of 
c^msciotisness,  but  on  states  which  are  peculiar,  uuresoU'able,  and 
inexplicable. 

Hut,  although  likeness  or  unlikeaesa  cannot  be  resolved  into  any-i 
thing  else,  complex  cases  of  likeness  or  unlikoness  r^n  ho  resolved  into  ' ' 
simpler  ones.     When  we  say  of  two  things  which  consist  of  parts,  that 
tliey  are  like  one  another,  the  likeness  of  the  whole  docs  admit  of  snaly-.i 
sta;  it  is  compounded  of  likenesses  between  the  various  parts  respeo-"' 
lively.     Of  how  vast  a  variety  of  resemblances  of  parts  must  tliot  re- 
semblance be  composed,  wbicli  induces  us  to  say  that  a  portrnii,  or  a 
landscape,  is  like  its  original.     If  one  person  mimics  anotlier  with  any 


IHINGB   DENQTKO    BY    NAMBB. 


47 


s,  of  buw  maiiy  simple  likeutwses  must  tbo  gonoru)  or  cutnplex 

Ifii^s  be  compounded:  likeo^Mi  in  a  siuxeAKion  of  bodily  noeturea; 
likelier  ID  voice,  or  in  the  ncceuts  and  intoaalions  of  the  voice ;  libe- 
nc«s  in  tile  choice  of  xvurd«,  and  iti  tlic  ihouglits  or  neutimoniji  exprcea- 
ccl,  whether  by  word,  countenafiro,  or  ge!U,ure. 

Ail  hkcuess  and  unllkeneu  of  whicii  wo  have  any  cognizance,  re* 
ttolve  Oieiaselves  into  Ukooeu  aud  unlikeness  bettveen  »tute6  ut'  our 
own,  or  Bome  other  mind.  Wlion  wo  ttay  Uiat  one  body  i»  like  another, 
(smco  we  know  notliiiig  of  bodieti  but  the  Hcnstuiona  wliicb  tboy  ex* 
cite,)  we  mean  reully  Uiai  there  is  a  resemblance  between  tlte  sen»a' 
lions  excited  by  the  two  bodies,  or  between  some  portion  at  lea^t  of 
tfaoM  xeiusatiuns.  If  we  eiay  that  two  attributes  are  Uku  one  another, 
(dinco  we  know  nntbtng  of  attributes  except  the  »en»ation8  or  stales  of 
feeling  on  which  they  are  grounded,)  we  meuu  really  that  tho^e  sonsa* 
tiuiia.  umtates  of  fuuliug,  retiumble  uacb  otitor.  We  may  al»o  say  thai 
two  relations  are  alike.  The  fact  of  roAemblance  between  relations  La 
sometimes  called  analogy,  forming  one  of  the  numerous  meanings  of 
thxt  word.  The  relation  in  which  Priam  stood  to  Hector,  namely,  that 
(»f  lather  and  rton,  re^emblei  the  relation  in  which  Philip  toood  to  Alex- 
ander; reitembleq  it  so  chHely  thai  they  are  called  the  same  relation. 
The  relation  iu  which  Cromwell  stood  to  Kuglond  resembles  the  rola* 
tion  in  which  Xapoleou  ^tood  to  Franco,  tluagh  not  so  closely  as  to  b« 
called  the  same  relation.  The  meaning  in  l>och  those  instances  must 
be,  tiiat  a  resemblance  cxibted  between  the  tacts  which  constituted  the 
J'ttnd<trncntum  relationix. 

Tliiit  rc^icmblancc  may  exist  in  all  conceivable  gi-adatious,  &om 
perfect  uridi}{tiu;[iui.HbubIeness  to  Eometbing  Tery  alight  indeed.  WlicD 
we  Biiy^  that  a  thouglit  suggested  to  the  mmd  *k  a  ponton  of  gonius  is 
like  a  need  cast  into  the  ground,  because  tlie  former  produces  a  multi- 
tude of  other  thoughts,  and  tlie  latter  a  multitude  of  other  seeds,  this  ia 
ttaying  that  bctwoen  tlie  relation  of  an  inventive  mind  to  a  thought 
contained  iu  it,  and  the  relation  of  a  fertile  soil  to  a  seed  contained  in 
ii,  there  exists  a  rciiemblunce  :  rho  real  resemblance  being  iu  the  two 
/umtlamr-Hta  reUuionin,  iti  each  of  which  there  occurs  a  genu,  producing 
oy  its  development  a  multitude  of  other  things  similar  to  itself.  And 
a*i,  whenever  two  objects  are  jointly  concerned  in  a  phenomenon,  thia 
constitutos  a  relation  bctwecru  those  objects  ;  so,  if  we  suppose  a  second 
pwr  of  objects  concerned  in  a  .•wjcond  pbcnoraennn,  the  .slightest  resem- 
blance bolweun  the  two  phenomena  is  sufficient  to  admit  of  its  being 
said  that  the  two  relations  resemble ;  provided,  of  counte,  tbo  poinla 
of  resemblance  are  found  in  those  portions  of  the  two  pfacnomeoa 
respectively  which  arc  connoted  by  the  relative  names. 

While  sfieaking  of  resemblance,  it  ia  necessary  to  take  notice  of  aii 
ambigmty  of  language,  against  which  scarcely  any  one  is  sufficiently 
nn  his  guard,  ilesemblance,  when  it  cxi:»ts  in  the  highest  degree  of 
all,  amounting  to  undistingutiibabtenetui,  is  otien  called  identity,  and 
the  two  similar  things  are  said  to  be  the  same.  I  say  often,  not  always ; 
(or  we  do  not  say  that  two  visible  objects,  two  ponoua  for  instance, 
are  the  same,  because  they  are  so  much  alike  that  one  might  be  mis- 
taken fur  the  other:  but  we  constantly  u»o  tliis  mode  of  expression 
when  speaking  of  feelings  ;  as  when  I  say  that  the  sight  of  any  object 
gives  me  the  lame  sen&ation  or  emotion  to-day  that  it  <Iid  yesterday,  or 
the  tame  which  it  givna  to  some  other  person.     This  is  evidently  an 
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incorrect  apptication  of  the  word  same ;  for  [be  feeling  whirh  I  fatd 
ycstOTday  is  gone,  ncvor  to  returti ;  what  I  have  to-day  ie  onotlier  feel- 
ing, exactly  like  the  former  perhaps,  hut  distinct  fram  it ;  and  it  is 
evident  that  two  diflercut  pcrHona  cannot  bo  experiencing'  the  same 
feeling,  in  the  &ense  in  which  wci  say  (hat  they  arc  both  sitting  at  ibe 
ftamc  table.  By  a  similar  ambipiiry  we  say,  that  two  persons  are  ill 
t)f  tlie  same  <\\acn»c ;  that  two  people  hold  the  aame  office ;  not  iii  the 
sense  in  which  we  eay  that  tliey  arc  engaged  in  llio  »*anio  adventure, 
or  Bailing  in  the  same  dhip,  but  in  the  eeiise  that  rheyfiUnfficcH  exactly 
similar,  though,  perhaps,  m  distant  places.  Great  confusion  of  ideas 
ill  oOen  produced,  atid  many  fnllucicscny^ndcred.in  otherwise  enlight- 
ened undersinndingTk,  bv  not  being  fiufhcicntlv  alive  lo  llie  fact  (in 
itself  not  alvrayH  to  bo  avoided),  that  they  use  the  eame  name  to  express 
ideas  no  diflerent  us  those  of  identily  and  midiutinguiahable  resemblance. 
Among  modem  writoi*s.  Archbishop  Whately  fitands  almost  alone  in 
haWn^  drawn  attonliun  to  thli  distinctioa,  and  to  the  ambiguity  con- 
nected ^-iiih  it.* 

Several  retatiotis,  generally  colled  by  other  name«,  are  really  caAes 
of  resemblance.  As  for  example,  equdity ;  which  in  but  another  word 
for  the  exact  resomblance  commonly  called  identity,  considered  aa 
Hubsiating  betn'cen  things  in  reitpcK-t  of  their  quantity.  And  this  ex- 
ample forms  a  suitable  transition  to  the  tliird  and  la»t  of  the  tliree  heads, 
under  which,  as  already  remarked,  Attributes  are  commonly  arranged. 


V.  Quant  iTV. 

§  12.  Let  ua  imagine  two  things,  between  which  there  is  iio  dlfier- 
ence  (that  is,  no  dissimilarity),  except  in  quantity  alone:  for  iiwtancc, 
a  gallon  of  water,  and  more  than  a  gallon  of  water.  A  gallon  of  water, 
like  any  other  external  object,  makes  its  presence  known  to  us  by  a 
set  of  penflaiions  which  it  oxcttcs.  Ten  gallons  of  water  arc  also  an 
external  object,  making  its  presence  known  to  us  in  a  Mntilar  maimer; 
and  as  we  do  not  mistako  ten  gallons  uf  water  fur  a  gallon  of  water, 

■  "  Samr  {»  wnll  ni '  One," '  Idmnticnl,'  wul  other  worrln  ilemctt  twm  th«*ni)  la  iisecl  ft*. 
quenlly  in  ■  Kease  very  dilTeicnl  fri»u  iu  pnmacf  one.  a/i  Applicable  lo  s  nn^U  object,  beiug 
eniployeil  Co  dcDOto  eT<rst  limHariiy.  When  Mveral  objects  aic  undislingtilitiiibly  alike,  ont 
mngtt  drtrrifttion  wiirapfily  ctjiiiilly  la  any  of  lti«m ;  ami  thence  tliry  aro  dbkI  to  m  att  of  «w 
math*  tame  tinlmo,  nppesnuico.  Sic,  lu,  r.  f  ,ubon  wr  soy'  IbiBhoOKB  i>  buill  of  the  iohm 
•Ume  nitb  inch  Biioiher,'  wc  cniy  menu  llial  tti'^  vtoncn  nn  undiatiiic'ushablG  in  ikvir  qusl- 
ittea:  iiol  tlial  the  one  buildiug  wa>  pulled  down,  ami  iho  other  constructnl  \rith  the  nut- 
inials.  Wh«T«as  Mmcn«»,  in  the  tinmttry  »en«e,  t]o«*  not  crtn  necMnhly  imply  >iniilsr- 
ity  I  iot  it  w»  ny  of  any  inni>.  that  ae  ia  grratiy  liltcrvd  aiure  mrh  a  tunc,  no  umlenitarKl, 
ninf.  indord,  imply  by  the  vpry  fiprfwtm,  ihal  h»  is  ant  p/ruta,  thoii]:]i  dilTciniit  in  >r*enU 
^lutilica.  It  ia  worth  oli^eninj;,  alao.  th.-tt  tiainc,  in  iht>  wcondary  ft?iiH(>,  admits,  accord- 
lag  lo  popular  usage,  of  dtgm*.  Wc  spcah  of  two  thiniia  h<m%  nturlu  the  a&tact  but 
not  cntiTely;  pciruial  tdnolily  <Iooa  not  ailiuil  of  degrees.  Noihiiiii,  ptchnis,  b^  contribu- 
icH  more  lo  Iheetroror  Jlealiirn  than  inatlfrtion  to  thi»stnbipiily,  Wlicn  M-varnl  penona 
are  Boil)  totmvK  On*»mdikt  Stmt  opinitm,  Ihtm^hl,  or  iJfa.riieti,  overloakiti;[  lli«  Iranaimpla 
aUtMnent  of  the  csma,  which  ts,  ttrai  they  an  M  Uunkutg^ikt,  look  for  aouelbing  mon 
tb*tniaa  and  inyaticul.  nnd  itnasino  thtfro  mu«l  be  KJino  One  TTttHg,  in  the  ptitnary  aeaae, 
tboucti  not  no  individual,  which  j«|prewnt  at  once  in  Ihc  mind  ofeach  of  thew  persoria ; 
wnA  tbeneo  mdilv  spmns  I'lato's  TriroTy  nl  lilias,  rach  of  which  w«»,  according  to  htm, 
onA  leaU  elftmul  ol>j«ct,  oxiMuii;  rtii|7L<  uod  ccmiilutu  m  each  of  the  iudlMdunl  ut'jccia  that 
ar«  knoMT)  by  on«  natne. . . .  'Hie  Hindoos  of  tfio  ptn»«DC  day,  from  obMrvin;  the  aimllar 
aytnptoma  whirh  sre  known  Sy  iho  iwino  of  aniall-pox,  iind  ine  conuDODieKlion  cf  th«  liks 
fnnti  one  patient  in  amrtfaur,  do  not  merely  rail  it  (q»  no  do)  mte  diaraar,  Uil  tM-ltttw  uf  w* 
(gaV  credit  thf  srcoiiiiU  given)  ihut  Iht-  small-poi  is  n  gudoeas,  who  Ijtfcomr*  mcamato  IQ 
cac^  infected  pBlLcnt."— /«|tiV,  Ap[wndix  on  Amhiguouft  TemUi  p.  208.  My  nf^teneea  to 
this  work  are  slwaya  to  the  first  odilioR. 
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that  the  eet  of  eensationa  is  more  or  leM  diflerent  in  the  two 
ca^es.  In  like  manner,  a  gallon  of  water,  and  a  gallon  of  Madeira, 
are  tvro  external  ohjoctA,  making  Uicir  presence  known  by  two  (wtn  of 
sennationfl,  which  nenrtatioiift  are  aiflerent  trom  earh  otlier.  In  the  first 
case,  however,  we  say  that  the  difference  is  in  quantity ;  in  the  lost 
Uicre  is  a  Jiflbronce  in  quality.  wUilo  the  quantity  of  thu  water  and  of 
the  Madeira  iit  the  same.  What  in  the  real  dtxtincti^m  between  the 
two  cases  1  It  is  not  the  province  of  Logic  to  analyze  it ;  nur  to  decide 
whether  it  is  susceptible  of  analysis  or  not.  For  ua  tlie  following  con- 
aidemtions  are  itulfacient.  It  18  evident  that  the  BeuBa.tiona  I  receive 
from  lie  gallon  of  water,  and  tbiwc  I  receive  Ijora  llie  gullon  of 
Madeira,  are  not  ihe  ««ine,  that  is,  nut  precisely  alike ;  neiiJier  are 
they  altogether  unlike :  they  are  partly  Bimilar,  partly  dissimilar;  and 
that  iu  which  they  resemble  u  precisely  that  in  which  alone  the  gallon 
of  water  and  tlie  ten  gallnns  do  nut  resemble.  That  in  which  the 
gallon  of  water  and  the  gallon  of  wine  are  like  each  other,  and  in 
which  the  gallon  and  the  ten  gaUonu  of  water  are  unlike  each  other,  is 
called  their  quantity.  This  likcneiu  and  nnlikene^  I  do  not  pretend 
to  explain,  no  more  than  any  other  kind  tif  HkcnetiH  or  unlikencsa. 
But  my  object  is  to  show,  that  when  we  say  of  two  thhigs  that  they 
dilTer  in  quantity,  just  aa  when  we  say  that  they  differ  in  quaUty,  the 
assertion  is  always  grounded  upon  u  dtlfcrcncc  iu  the  seiutations  which 
they  excite.  Nobody,  I  presume,  will  nay,  that  to  sue,  or  to  lift,  or  to 
drink,  ten  gallons  of  water,  does  not  include  in  ititelf  a  difforpnt  set  of 
.  aeiisalions  from  tliotie  of  seeing,  liflintr,  or  drinking  one  (lolluu  ;  or  that 
Co  eee  or  handle  a  foot-rule,  and  to  si^t  or  handle  a  yard<meaituro  made 
exactly  like  it,  are  tlio  same  sensations.  1  do  not  undertake  to  nay 
i*kat  the  difierence  in  the  seusationa  is.  Everybody  knows,  and 
uubady  can  tell;  no  more  than  any  one  could  tell  what  white  is.  to  a 
OaTBon  who  had  never  hod  the  sensation.  Hut  the  difierence,  so  far  ai* 
coguizable  by  our  faculties,  lies  in  the  sensations.  Whatever  difibrcnca 
wo  bay  theii:  Is  iu  the  t)iing<i  themselves,  if.  in  this  u»  in  ull  other  cases, 
funded,  anu  gmundbd  exclusively,  on  a  difference  in  the  sensations 
excited  by  them. 


VI.    ATTHIBHTEi   CONCLUDED. 

I  13.  Thus,  ihon,  all  uic  ..tLiibutes  of  bodies  which  are  classed  under 
Quality  or  Quantity,  aro  giom-vlod  upon  tlio  beii&aiions  which  we 
receive  from  tho«e  bodies,  and  laay  be  deKncd,  the  powers  which  the 
bodies  have  of  cxcitiug  those  sensaiions.  And  the  same  general 
explanation  has  been  fnimd  to  apjily  lo  most  nf  the  attributes  usually 
claAfted  under  tlio  head  of  Relation.  They,  too,  are  grounded  upon 
some  fact  or  pbeuoineuon  iiit4i  which  the  related  objecta  cuter  an  parts ; 
that  fact  or  phenomemin  having  no  meaning  a>td  no  existence  to  ue, 
except  the  series  of  sensations  or  other  etates  wf  consciouaneas  by 
whicu  it  make»  itself  known  :  and  the  relation  being  simply  the  power 
or  capacity  which  the  o)>jc('t  pns.ie!>!>e8,  of  taking  part  along  with  the 
correlolcd  object  in  tlie  production  of  that  series  oi  sensations  or  states 
of  eonsciousiieds.  We  have  lieen  obliged,  iudced,  to  recoi^uiite  a 
somewhat  dill'erent  rhai-ur.ler  in  renain  peculiar  relations,  thuoie  of 
succession  and  siinullaneily,  of  likeness  and  unlikeneas.  These,  not 
Itemg  grounded  on  anv  fnct  or  pheuotncnon  dijttiuct  6ora  the  related 
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(>lijoi.t8  theiaselTOB,  do  not  admit  ot  ibo  same  kiad  of  onalysis.  But 
theee  relations,  though  nor,  like  other  relaiioiLs  grounded  npon  states 
of  consciousness,  arc  thcmselvca  states  of  conacioiisncas :  resemblance 
U  iiuihing  but  our  fboHng  of  resemblance ;  succc-ssiun  is  nothing  but 
our  feeling  of  siicccAHinn.  Or,  if  rhin  ho  diApiucd,  (nnd  we  cimnot, 
without  trvtugressiiig  the  bounds  of  our  Bcience,  discuas  it  hore,)  at 
least  our  kiiowlodtfo  of  Uickc  relations,  and  cvon  our  possibility  of 
knowledge,  in  conKned  to  tliose  which  nuhiiiiit  between  BCTuatioiiA  or 
other  states  of  codsciousdcss  :  for,  though  avc  ascribe  resemblance,  or 
succession,  or  simultaucity,  lo  objocts  and  to  attributcfi,  it  is  always  in 
virtue  of  resemhlant-o  or  iturrrMion  or  Rimultaneity  in  the  KonKaiiona 
or  states  of  consciousneAs  which  those  objects  excite,  and  nn  -which 
those  attributes  are  |;ruundcd. 

\  H.  In  the  preceding  Invpstigaiion  wo  have,  for  the  sake  of  air*- 
plicity,  cnnsidcrcd  bodies  nnly,  and  omitted  minds.  But  what  we 
navo  said  ifl  applicable,  mutatis  mutandis,  lo  the  lattor.  The  altribmei 
of  minds,  as  well  as  those  uf  bodies,  ore  gnmndcd  upon  stntex  of  fool- 
ing or  conscioitsnesa.  But  in  the  cose  of  a  mind,  wo  have  to  consider 
its  own  states,  as  well  as  those  which  it  produces  in  other  minds. 
Every  attribute  uf  a  mind  cousists  eitlter  iu  buiug  itself  affected  in  a 
certain  way,  or  affecting  other  minds  in  a  certain  way.  Considered 
in  itself,  we  enn  predicate  nothing  of  it,  but  the  series  of  its  own  feel* 
ings.  When  wo  j^ay  of  any  mind,  that  it  \&  de^'out,  or  superstitiouB,  or 
meditative,  or  eheorfiil,  wo  mean  thai  the  ideas,  emotions,  or  volitions 
implied  in  those  words,  form  a  frequently  recurring  part  of  the  series 
of  feelings,  or  states  of  consciousness,  which  fill  up  the  wentient  exist- 
enco  of  that  mind. 

In  uddilior,  however,  to  those  attributes  of  a  mind,  whieh  are 
gfToundod  upfm  its  own  states  of  feeling,  attributes  may  also  be  ascribed 
to  it,  in  the  same  manner  as  to  a  lK>dy,  grounded  on  ilio  feelings  which 
it  excites  in  other  mindx.  A  mind  dnes  noi.  indocd,  like  a  bndy.  e\ci(o 
sonsationA,  but  it  may  excite  thoughts  or  emntionn.  The  moHt  troportant 
example  of  attributes  ascribed  un  this  gntund  is.  the  emplo>inent  of 
terms  expressive  of  approbation  or  blame.  WIkmi,  for  example,  we 
sav  of  any  character,  or  (in  other  words)  of  any  mind,  that  it  is 
admirable,  wo  mean  that  the  contemplatiDii  of  it  excites  tlic  sentiment 
of  otlmiration ;  and  indeed  somewhat  more,  for  the  wonl  implies  that 
We  not  only  feel  admiration,  but  apprm-o  that  sentiment  in  ourselves. 
In  some  cases,  under  the  semblance  of  a  single  uttributo,  two  ore 
really  prodicatcd  !  one  of  them,  a  state  of  the  mind  itself;  the  other, 
a  state  with  which  other  minds  are  affected  bv  thinking  of  it :  as  when 
we  Boy  of  any  one  that  he  is  generous.  The  word  generosity  ex- 
prauses  n  certain  state  of  mind,  but  being  a  term  of  praise,  it  also 
expresses  that  rhis  sEnte  of  mind  excites  in  us  another  mental  state, 
callod  Bt)pn>bation.  The  assertion  made,  thrrcforu,  is  two-fold,  and 
of  the  following  purport :  Certain  feelings  form  habitually  n  part  of 
this  person's  sentient  existence  ;  and,  moreover,  the  idea  of  tliose  feel- 
ings of  his  excites  the  sentiment  of  approbation  in  (tursclvcs  or  others. 

As  we  tlms  aHcrthe  aitrilmles  to  minds  on  the  ground  of  ideas  and 
emotions,  so  may  we  lo  bodies  on  similar  grounds,  and  not  solely  on 
the  ground  of  sensations:  as  in  speaking  of  the  beauty  of  a  statue; 
since  this  attribute  is  grounded  uptm  the  peculiar  feeling  of  pleasure 
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whieh  the  staiue  produce*  in  our  miuJi),  and  which  is  not  a  scnsadon, 
but  ua  emotioD. 

VII,    GrNEBAL   REStLT. 

^  1-5.  Our  sur\'oy  of  Uio  vurielit>s  of  lliinga  which  have  been,  01 
wlucb  are  capaliie  of  being,  named — vrhicli  have  bi-eii,  or  oro  capable 
of  being,  eitber  predicated  of  oibcr  Things,  or  made  themselves  iho 
subject  of  predicatiuuH — in  now  cumplelo. 

Our  f!nun]i?rration  commenced  with  feelings.  These  wo  scrupulously 
distinguisbcd  frum  the  objects  which  excite  them,  and  trom  tlie  nrgana 
by  which  (hey  are,  ur  may  be  sujipuxcd  tu  bo,  cunvuyod.  Feelings  are 
of  four  sortri :  Sunsatiurui,  Thtxights.  Kinotions,  and  Volitions.  XVhst 
are  called  perceptions  are  merely  a  particular  case  of  Bnlicf,  and  be- 
lief id  a  kind  uf  [bought.  Aciiumi  uru  merely  vulitiuns  followed  by  an 
eBijct.  If  lliero  be  any  oilir»r  kind  of  mental  state  nut  included  under 
these  subdivisions,  %ve  did  not  think  it  necessary  or  proper  in  tliis  place 
to  discuas  its  existence,  or  iho  i-ank  which  ought  tu  ue  a«eigucd  to  it 

After  Feelings  we  pr<ice«,'ded  to  .Substances.  Those  are  either 
Bodies  or  Minds,  Without  entering  into  the  grounds  of  the  mcta- 
phy^iical  doubts  which  huvc  been  raided  concerning  tho  existence  of 
Matter  and  Mind  ns  objective  realitiiv,  wo  slated  as  stirtieient  for  us 

K3  conclusion  in  which  the  best  thinkers  are  nosv  very  generally 
reed,  tliat  all  we  can  know  of  Matter  is  the  sensations  which  it  gives 
,  and  the  order  of  occurrence  of  tlinao  Rcnsations;  and  that  whilu  the 
sabatancfl  Body  is  the  unknown  cause  of  our  seDHBtlons,  the  substance 
Mind  is  tlie  unknown  percipient. 

The  only  rcniuining  class  of  Xanioable  Tiling  is  Attributes ;  and 
these  aro  of  three  kinds.  Quality.  Kelation.  and  Quantity.  Quftlilies, 
Uka  substances,  are  kno^vn  to  us  no  otherwise  than  by  the  »>eni!atioii.H 
or  other  states  of  consciousness  which  they  excite ;  sod  while,  in 
compliancu  with  common  usage,  we  have  continued  to  npeak  of  them 
as  ft  discineC- class  of  Thingn,  wc  showed  that  in  predicating  them  no 
one  means  to  predicate  an^-thtng  but  thwo  8eo»atiotis  or  slates  of 
consciousness,  on  which  they  may  be  said  to  be  grounded,  and  by 
which  alona  ihey  can  be  defined.  Relations,  except  the  simple  cases 
of  likeness  and  unlikcncss,  succession  and  simultaneity,  arc  similarly 
grounded  upon  some  fact,  or  phenomenon,  that  is,  upon  some  series  of 
sensations  or  states  of  consciousness,  more  or  less  complicated.  The 
third  species  of  attribute.  Quantity,  is  also  manifestly  grounded  upon 
something  in  our  sensations  or  states  of  feeling,  sinco  there  is  un  indu- 
bitable difibrcncc  in  the  sensations  excited  by  a  larger  and  u  Ktnallcr 
bulk,  or  by  a  greater  or  a  loss  degree  of  intensity,  in  any  object  of 
senae  or  of  consciouHiness.  All  auributes,  therofore,  are  to  us  nothing 
bat  either  our  (ien.->ationB  and  other  state*  of  feeling,  or  something  inex- 
tricably involved  therein ;  and  lo  this  even  the  peculiar  and  simple 
relations  just  adverted  to  nro  not  exceptions.  Those  pccuHar  rela- 
tions, however,  are  so  important,  and.  even  if  they  might  in  glrictucss 
be  clasticd  among  our  states  of  consciousness,  are  so  fundamentally 
distinct  from  any  other  of  those  states,  that  it  would  be  a  vain  subtlety 
to  confound  them  under  that  common  bead,  and  it  is  necessary  that 
thoy  should  be  classed  apart. 

As  the  result,  therefore,  of  our  ana])*Kis,  we  obtain  the  following  aa 
an  enumeration  and  clo-siufication  of  all  Nameable  Things: — 
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l8t.  Feelings,  or  States  of  ConscioiuneM. 

2nd.  The  Mind«  which  cxpcrionco  those  fcoUuffs. 

3rd.  The  Bodied,  nr  extomal  nbjectn,  whicii  excite  certain  of  thoM 
feelings,  together  with  tlie  powers  ur  properties  whuroby  they  excite 
them;  the»e  last  beine  included  rather  in  coroplinnce  with  common 
opinion,  and  becaiue  their  existence  is  taken  for  granted  in  the  com* 
mon  lonffuago  fixnn  which  I  camiot  prudontly  dtniate,  tlian  becauDo  tbe 
recngniuon  of  such  powers  or  properties  as  real  existences  appears  to 
me  warranted  by  a  sound  philusopliy. 

4th,  and  la^t.  The  Successions  and  Oo-exiittenceA,  tbe  Likeneme* 
and  LfnlilcAnesaes,  between  feetingii  or  states  of  conscioiisneas.  Those 
relationii,  when  considered  zs  subsidtiug  butwuen  other  tliinga,  exist  in 
reality  only  between  the  Hiatos  of  corMciousness  which  those  things,  if 
bodies,  excite,  if  mind»,  either  excite  or  experience. 

Tttis,  until  a  better  can  be  sugf*e»te<l,  must  ser\'o  us  as  a  substitute 
for  the  abiwiive  Cla«sificaTion  ol"  Kxiatences,  termed  the  Catetfories  of 
Aristotle.  The  praclicul  applicntiun  of  it  will  appt-ar  when  we  com- 
mcuce  the  inquiry  into  the  Import  of  Propositions;  in  otlier  words, 
when  we  inquire  what  it  is  which  the  mind  actually  believes,  when  it 
gives  what  is  called  its  absent  to  a  proposition. 

The!«o  four  claiucs  comprising,  if  the  ctaaaificalion  be  c-orreet,  all 
Namcable  Things,  these  or  somu  of  them  roust  of  conrae  compose  the 
signilication  tff  all  names ;  mid  of  these  or  some  of  them  la  made  ap 
whatever  we  call  a  fact. 

Fc>r  distinction's  sake,  every  fact  which  is  solely  composed  of  feel- 
ings or  states  of  ronscionsm^ss  contiiderod  as  such,  is  often  called  a 
Psychological  or  Subjective  fact;  while  every  fact  which  is  composed, 
either  wholly  or  in  part,  of  something  differiMiC  from  these,  that  is,  of 
Hubatances  and  attributes,  is  called  au  Objective  fact.  We  may  say. 
llieti,  that  every  objective  fact  is  grounded  on  a  corresponding  nubjec- 
live  one ;  and  has  no  moaning  to  us  (apart  from  tlic  subjective  fact 
which  corrospouds  to  it),  except  as  a  naiue  fur  ilio  utiknown  and  in- 
scrutable process  by  which  Uiat  subjective  or  psychological  fact  is 
brought  to  pus. 
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CHAPTER  IV. 
OF  FBOposmoxs. 

9  1.  In  treating  of  Fropositious,  as  already  in  troating  of  Nami 
some  considcrationA  of  a  comparatively  elementary  nature  respcctiug 
their  form  atul  varieties  must  be  prcmbud,  Ifufore  entering  u]>on  that 
analysis  of  the  import  conveyed  by  them,  which  is  tlic  real  subject  and 
[furpose  of  this  preliminary  book. 

A  proposition,  we  have  befoi'u  said,  is  a  portion  of  discourse  in  which 
4  predicate  is  atfirmed  or  donioil  of  a  suhjecl.  A  predicate  ami  a  sub- 
ject are  all  that  is  necessarily  required  to  make  up  a  proposition :  hut 
as  we  cannot  mncludn  from  merely  seeing  Iwu  uumoa  put  together, 
thai  they  are  a  predicate  and  a  subject,  that  is,  tliat  one  of  them  is  in- 
tended to  be  amrmed  or  denic>d  of  the  other,  it  is  necessary  that  thorf* 
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etinukl  lie  itnmc  mndn  nr  form  of  iiultritting  tlinr  niir.h  is  llic  iiitcnlion : 
some  sign  lo  diatingiiisb  a  predication  from  nny  other  kind  of  diacourse. 
This  is  aometiiDeft  done  by  a  slight  nlteration  of  one  of  tho  worda,  called 
an  iiyf«c£H7ii;  ss  when  we  bsv,  Fire  bums ;  the  chanpc  of  ihe  second 
word  from  bum  W  6vms  »))<iwiiii;  llial  tve  tiivaii  (o  amrm  the  predicate 
bum  ul'  (he  subject  tire.  But  thin  function  is  more  commonly  fulfilled 
by  the  word  i-t,  when  an  allirniBlion  >b  intended;  u  not,  when  a  iieg&- 
(ioii ;  or  by  some  other  part  of  the  rerh  to  bf.     The  wonl  which  thu» 

vcs  tilt:  purptMeof  a  sign  of  predication  ia  calle«l,-a«  we-lbrmfrly  - 
}^rvcd,  tli«  wpula.  It  is  of  thoutUKist  importance  that  there  should 
be  no  indii^tinr.tnew  in  our  concfiption  of  the  nature  and  olhco  of  the 
copula;  for  confused  notions  respecting  it  are  among  tlte  causes  which 
have  s|>read  niysiicisin  over  ifao  field  of  logic,  and  perverted  its  npecu- 
lalionri  into  logomachies. 

U  iii  apt  tu  be  ttuppoeiud  thai  tlic  C4ipula  is  much  more  than  a  mere 
digu  of  predication;  tliat  it  also  signtlieB  rzittmct.  In  the  proposition, 
Socratefl  is  ju^t,  it  may  soem  to  he  implied  not  only  that  the  quality 
iu4t  can  be  afllnoed  of  Socrates,  but  moreover  that  Socrates  u,  that  is 
la  lay,  cxi^tA.  Thirt,  howevi>r,  only  Ahowfi  that  there  is  an  ambigtiily  in  . 
the  word  ir;  a  word  which  not  only  perforrns  the  fimctiati  u£  the  ci^ola  ■■ 
in  aiGrnuilioas,  but  has  also  a  nieaninfr  of  its  own,  in  virtue  of  which  it 
may  il*elf  be  made  i)m>  predicate  of  a  proposition.  That  the  employ- 
mci>t  of  it  as  a  eopula  does  not  necessarily  include  the  •fiinualion  of 
oxistence,  appear?  from  ducb  a  proposilifm  na  this,  A  centaur  i»  a  fiction 
of  the  poets ;  where  it  cannot  possibly  be  implied  that  a  centnnr  exists, 
einco  tJie  proposition  itself  cxprciuily  asserts  that  the  tiling  has  no  real 
exdsi£Dc«. 

Many  vulumes  mi(;ht  be  filled  willi  the  lrivoh>us  speculations  con 
coming  tho  nature  of  Being-  (to  £1%  ivcia,  Ens,  Entitas,  Etuteoiia.  and 
the  like),  which  have  arisen  from  ovcrluokini(  this  double  meaning  of 
the  words  to  be;  firom  supposing  that  when  it  signiiies  (o  cxUt'^nA 
sihjBQ  it  signifies  to  he  some  specified  thing,  la  to  Ac  a  mitn,  to  he  Soc* 
rates,  10  he  »oeu  or  spuki-u  ol,  tu  bv  a  pimutom.  even  to  ^  a  nonentity, 
it  rouM  still,  at  bottom,  answer  to  the  same  idea  ;  and  that  a  meaning  * 
oiusl  be  found  for  it  which  shall  suit  all  these  casce.  Tlio  fog  which 
rose  from  this  narrow  siiot  diSuscd  itt^elf  at  an  early  period  over  tltc 
whole  surface  of  mctapnysw-s.  Yet  it  becomes  us  not  to  triumph  over 
ibo  gigantic  intellects  of  Plato  and  Aristotle  liecuu»c  wc  are  now  able 
lo  pre»er*'e  onrselvns  frfmi  many  errors  into  which  they,  perhaps  inev- 
itably, felL  The  firc-leazor  of  a  modern  steam-engine  pitjduccs  by  h\* 
•xertinns  far  greater  ctferte  tlmu  Milo  of  Crotona  could,  but  he  is  nor 
therefore  a  stronger  man.  The  firrteks  seldom  knevi*  any  language 
hut  their  own.  This  rendered  it  fiir  more  dilfieult  for  tiiem  tlian  it  is 
iut  us,  lo  acquire  a  I'eadiin^ss  in  tlolecting  ambiguities,  Ono  of  the 
advantages  of  baring  Kyslematiciilly  studies!  a  plurality  of  languages 
especially  of  ihuse  IsnguageN  which  philosoplters  have  used  as  the 
ToJiicle  of  their  thmujlils.  is  the  prrn^tical  l»y*»on  wo  Iflem  respecting 
cba  ambiguities  of  words,  by  finding  tliat  the  natoo  word  in  one  language 
correttputids,  on  different  uccasioiis,  to  diS'erent  words  in  another. 
When  not  thus  exorcised,  even  tliA  stronge-st  understandings  find  it 
difficult  to  believe  that  things  which  ha%'c  a  common  name,  ha%'e  not  in 
some  respect  or  other  a  common  nature :  and  often  expend  much  laboi 
not  only  unprofitahty  but  mischierouAly  [as  was  lT«in«filly  done  by 
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the  iwo  philofloplit'ra  just  mentioned),  on  vain  attRmpts  to  dwcover  to 
what  this  commnn  nature  conaiata.  But,  the  habit  once  formed,  intel- 
lectii  much  inferior  are  capable  of  dctocting  cvoii  ambiguities  which 
aru  comuiun  to  inan^'  lun^unj^eA:  and  it  in  Hurpriaing  that  the  one  now 
under  comtidoration,  tlumgh  it  exists  in  the  modem  languaj^i  as  well 
us  in  the  ancient,  should  have  Iwcn  ovei'looked  by  almost  all  authors. 
The  iiuantitv  of  futile  specularion  which  had  botm  raut>t»l  by  a  rois- 
apprebenaion  of  iho  nature  of  the  copulu,  was  htnied  at  by  Hobbes; 
hm  Mr.  Mill*  was,  I  bolievo,  the  Hrsl  wlio  JistiiicTly  characterised  the 
ambiguity,  and  pointed  out  how  many  crrora  in  tho  rocoivcd  gystcma  of 
philosophy  it  ha^  had  to  answer  fur.  It  has  indeed  misled  the  modems 
ttcarculy  letm  than  the  ancients,  thoiigb  their  mistaken,  because  our  un- 
derstfuidin^  are  not  yoc  so  completely  emancipued  from  thedr  infln- 
ence,  do  not  appear  equally  ridicuhms. 

Wo  shall  now  briofly  review  tho  principal  dislinctions  which  exist 
among  projiotutionfl,  and  the  technical  ternu  most  commonly  in  use  to 
HxprasH  those  distinct  loon 

$  "£.  A  proposition  being'  a  portion  of  discourse  in  which  something 
is  afTinnea  or  duiiictl  of  uomothing,  ibo  first  division  of  propositions  i» 
into  alHrmativo  and  iiegTitivo.  An  atHrmativo  proposition  is  that  in 
wliich  tho  predicate  is  a^rmrd  of  iho  subject;  a*  Caesar  is  dead.  A 
negati%'o  proposition  is  that  in  which  the  predicate  is  dmied  of  llie 
subject;  as,  CsoAar  ia  not  doad.  The  copula  in  this  last  spccieii  of 
propoetcion,  consists  of  tho  words  i*not,  which  are  the  sign  of  negation; 
u  being  tho  sign  of  afhrmation. 

Somo  logicians,  among  whom  may  bo  mentioned  Hobbcs,  state  thift 
distinction  diSerenily ;  they  recognize  only  one  form  of  copula,  ia,  and 
attach  tho  negative  sign  to  the  predic^e.  "  Ctesar  ia  dead,"  and 
"  Cucsar  is  not  dead,"  according  to  these  vtiitors,  are  pnjp<x)iliona 
afn'*^<)ing  not  in  tbfl  snbiect  and  predicate,  but  in  the  subject  only. 
Tboy  do  not  consider  '*  ^ead."  but  "  not  dead,"  to  be  tho  predicate  of 
the  second  propositirm,  and  they  aec-oitlingly  dofino  a  negative  pro|>osi. 
Iton  to  be  one  m  wliich  the  prodtcato  is  a  negative  name.  Tho  point, 
though  not  of  much  prm'tiinil  moment,  deserves  notice  us  an  example 
(not  unfrequent  in  logic)  whereby  means  of  an  npparont  simplification, 
but  which  is  merely  verbal,  maTt<.>rs  are  made  raiire  complex  than  l)eforc. 
Tho  idea  of  those  writora  was.  that  they  could  jfot  lid  of  the  distinction 
netween  affirming  and  denjnng,  by  treating  every  case  of  donying  as 
the  affirming  of  a  ne^ati^'e  name.  But  what  is  meant  by  a  negative 
name  f  A  name  exprwwive  of  the  ttbscnc^  of  an  attribute.  So  that 
whan  wo  affirm  a  nogative  name,  what  %vo  are  really  predicatinff  is 
absence  and  not  presence:  we  are  asserting  not  that  anything  M.hut 
tltat  something  is  »o/ ;  to  express  which  operation  no  word  seems  so 
proper  as  the  %vonl  donying.  The  fundamental  distinrtlon  is  between 
a  fact  and  the  aon-ex.istunre  of  tliut  fuct ;  between  seeing  i^omething  and 
not  seeing  it,  between  Cte!*ar*s  beint^  dead  and  his  not  bcint;  dead; 
and  if  this  were  a  merely  verbal  distinction,  tho  generalization  which 
bring*  both  within  the  same  form  of  asscitinn  would  be  a  real  aimpli- 
Bcation:  the  distinction,  howoviw,  being  real,  and  in  the  facts,  it  is 
tho  generalization  confounding  the  distinction  that  is  nimi:ly  verbal; 
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tends  lu  obscure  ibc  «ubject,  by  tTeatiii;;;  the  difference  between 
kindii  nf  truths  an  if  it  wi>re  only  a  difli^rence  between  tn'o  kinds  of 
words.  To  put  things  together,  and  tu  put  tht'in  or  keep  thum  anuinler, 
will  remain  dlfTerent  operations,  wliaiover  tricks  wo  muy  play  vriih 
language. 

A  remark  ol*  a  similar  iiuturc  may  be  applied  to  most  of  tlioee  dis- 
tinctions omoiit^  prn[KtsitioiiH  which  are  saiu  to  have  reference  to  ilieii 
Moduliti/:  oi,  diifercQCC  of  tenso  <ir  tiine ;  the  sun  did  rise,  the  sun  ia 
rising,  iho  sun  will  riec.  AH  tlicso  differences,  Uke  that  between  iiffimi- 
atioii  and  negarimi,  mijihi  lie  gloiwed  nver  by  conftidering  rhe  incident 
of  time  Rj6  a  mere  iuodi6cation  of  the  predicate:  thus.  The  sun  m  an 
ohjeet  having  r'tten.  The  sun  in  an  object  note  rt'ing.  The  suu  is  an  object 
Ut  rise  htreqf'itr.  Ifiit  the  simpliKcatiim  wuuld  be  merely  verbal.  Post, 
present,  or  future,  do  not  cunstitute  so  many  different  kinds  of  riBing*; 
they  are  desiguatious  bck>uging  to  the  event  asiH.-ited,  to  the  mn't  rising 
to-day.  Thoy  afluct,  not  the  predicate,  but  the  applicabiUly  of  tJie 
predicate  to  the  particular  subject.     That  which  we  aflirm  to  be  past, 

Sreeent,  or  future,  is  not  what  the  subject  signifies,  our  what  the  pre- 
icate  signifies  but  epeeitically  and  exprcMty  what  the  predication 
aigntfies ;  what  ih  oxpnessed  unly  by  the  propoiiitian,  aa  such,  and  not 
by  either  or  both  of  the  tenns.  'ITierefore  the  circumstance  of  time  is 
properly  considered  as  attaching  to  the  copula,  which  is  the  sign  of 
pn'dication,  and  nut  to  the  predicnlc.  If  the  sume  cannot  bo  said  of 
etich  mndificntinnrt  rui  ihette,  Ciesar  vtay  Ihy  dend ;  Ciesar  is  prr/ui/u 
dead  ;  It  is  possible  that  Cf  sar  ia  dead  ;  it  is  only  because  these  faJI 
altogetlier  under  another  head,  being  properly  ussertions  not  of  auy- 
ihing  relating  lo  the  fact  ituclf,  but  of  the  state  of  oui  own  mind  in 
regard  to  it ;  namely,  our  absence  of  dislwtief  of  it.  Thus,  "  Caeear 
may  be  dead  "  means  "  1  am  not  auro  that  Ciesar  is  alive." 

^  3.  The  next  division  of  pro]>ORitions  is  into  Simple  and  Complex. 
A  simple  proposition  is  that  in  which  one  predicate  is  afBrmed  or 
dcnicil  of  one  subject.  A  complex  pnipoaition  is  that  in  which  there 
is  more  than  one  predirntc,  or  more  than  one  subject,  or  both. 

At  first  sight  this  decision  has  the  air  of  an  absurdity  ;  a  solemn  dis- 
tinction of  lhini*s  into  one  and  nioro  than  one  ;  as  if  we  were  to  divide 
horses  into  single  horses  and  teams  of  horses.     And  it  is  true  that  what 


a<l,  but  Brutufl  is  alive.     There  are  here  two  distini-t  asst^rtions  ;  ant 
we  might  iis  well  rail  a  street  a  complex  house,  as  these  tivo  propo- 
sitions a  complex  proposition.     It  is  true  thai  tlie  ttyncategtimnatic 
wonU  and  and  but  have  a  meaniug,  but  that  meaning  is  so  far  irom 
making  the  two  propoAilions  one,  that  ir  adds  a  third  proposition  to 
thorn.     All  (wirticies  ore  obbreviaiinnH,  and  gcneniUy  abWeviatioiu  of 
propositions;  a  kind  of  short -haiul,  whereby  thai  which,  lo  be  expressed 
fiiily,  would  fiave  nKjnired  a  proportion  or  a  series  of  propositions,  is 
iggested  lo  the  mind  at  unce.      Tims  the  words,  Ca;sar  ts  dead  and 
ifutus  is  alive,  are  equivalent  to  these :  Ceennr  is  dead ;  Brutiis  is 
ive ;  it  is  my  wish  that  the  two  preceding  propositions  should  be 
ji       thought  of  together.     If  the  words  wore,  CoisBr  is  dead  hut  Bruius  is 
I       aliTO,  the  sense  would  bo  cc^uivalont  to  iho  same  three  propositions 
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together  with  a  faurth;  "belween  the  t^To  procoding  propcwitiooa 
there  exists  a  contrast :"  viz.,  cither  betu-eeti  the  two  I'actn  themselves, 
or  bettvecti  the  feelings  with  which  it  ia  toy  wish  that  they  should  be 
regarded. 

lu  the  instances  cited,  the  two  propositions  ore  kept  visibly  distinct, 
each  subject  having  its  scptimle  predicate,  and  each  prtxlicale  its  sepa* 
rate  Rubject.  For  brevity,  however,  and  in  avoid  renetirioii,  the  pro* 
ptfsitions  are  often  blended  together;  as  in  this,  "  Pelcr  and  James 
preached  at  Joru'tnlL'ni  atid  in  Gulileo,"  whicli  contains  four  propo- 
sitions :  Peter  nrearhod  at  Jcrnsalom,  Peter  preached  in  Gahleo, 
Jiunea  preachtxi  at  Jorusialctn,  James  preached  in  Galilee. 

We  have  seen  thai  when  the  two  or  tnoro  proposliiona  comprising 
what  is  called  a  eomplox  proposition,  are  stated  nbiiolutely,  and  not 
under  any  condition  or  pniviHo.  it  is  not  n  proposition  at  all,  but  a  plu- 
rality of  propositions;  since  what  it  expre««es  is  not  u  single  assertiou, 
but  sevpral  assertions,  which,  if  true  when  joined,  are  true  alao  whea 
Bupamied.  fiuL  tliere  is  a  kind  of  proposition  wiiich,  altliuugh  it  con- 
laiiui  a.  plunUity  of  nuhjecTs  and  of  prudicatei;,  and  may  he  soid  in  one 
sense  ot  the  word  to  consist  of  several  prthposilions,  contains  but  one 
sssertion ;  and  its  truth  does  not  nt  all  imply  that  of  the  siinplv  propo- 
sitions w'hich  compose  it.  An  example  of  this  is,  when  the  simple 
pntpoeitiuns  aro  connected  by  tlic  psiliclc  or;  as,  either  A  is  B  or  C 
IS  li  ;  or  by  the  partirle  if;  as  A  is  J!  i/'C  is  D.  in  the  ibnner  case, 
the  propo.«itiun  is  railed  dftjunctive,  in  the  latter  conditional:  the  name 
ftifpotketiial  was  originally  common  to  both.  As  lias  been  woU 
remaj'ked  by  ArchbiKhop  What«rly  and  oihem,  the  dinjunctiv©  furni  is 
resolvable  into  the  conditioral ;  every  disjunrtivo  proposition  beiitg 
Kiiuivnlent  to  two  or  more  ronditioniil  mies.  "  Kilher  A  is  B  or  C  is 
D."  tncBiis,  "  if  A  is  not  U,  C  is  D  ;  and  ii'  C  is  not  D,  A  is  B."  All 
hypolheHcal  proposition?!,  tbcrefore,  though  tfisjiinctive  in  form,  aro 
conditional  in  meaning;  and  the  words  hyi>othctical  and  conditional 
may  l>e,  as  indeed  they  generally  ure,  used  synonymously.  Propo- 
sitions in  w*bich  tlio  assertum  is  not  dependent  upon  a  condition,  oro 
Koid,  in  the  language  of  logicians,  to  be  categorical. 

An  hypothetical  proposition  is  not,  like  the  pretended  complex  pro- 
pcwitlons  which  wo  pre^ously  considered,  a  mere  aggregation  of 
simple  propositions.  I'he  uitiiplc  proiiositions  which  form  part  of  the 
Words  in  which  it  is  eourheri,  fonn  no  part  of  the  assertion  which  it 
conveys.  WTien  we  say,  If  the  Koran  comes  fix>mGod,  Maliomet  is 
the  pn7]»het  of  God,  we  do  not  intend  to  atfirnt  either  thtit  the  Korw} 
does  come  from  God,  or  thai  Mahomet  is  really  his  prophet.  Neither 
of  these  simple  propositions  may  bo  true,  and  yet  the  truth  of  the 
hypoibcitoal  pro]H>Bition  may  I>e  itulisputuble.  What  iti  asserted  is 
not  the  truth  of  either  of  the  propositions,  but  the  inferribility  of  the 
one  fnmi  the  other-  Wliat,  then,  is  iho  subject,  and  whiil  the  predi- 
raio  of  the  hypothetical  proportion  (  "  The  Koran  "  is  not  the  subject 
of  it.  nor  is  "  Maliomet :"  for  nothing  is  aflirmed  or  denied  either  ot 
the  Koroii  or  of  Muhoniut.  The  real  subject  of  the  predicaliun  is  the 
entire  pro|)o«ition,  "  Mahnmet  is  the  prophiA  of  fiod  ;"  and  the  affirm- 
ation is,  that  thb*  is  a  legitimate  inference  from  the  proposition,  "  The 
Koran  comes  from  God."  The  subject  and  predicate,  therefore,  of  an 
hypothetical  proponltion  are  namos  of  propositions.  The  suhjeci  is 
some  one  propot^itioit.     The  predicate  is  a  general    relative    name 
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appucable  to  propoaitiona ;  of  tfau  fonzi — "an  inference  from  so  and 
vo."  A  fresh  instaiico  is  hero  aflbnied  of  the  remark,  Umt  oH  porticlea 
are  abbreviations:  since  "J/" A  is  B.  C  is  D,"  is  found  to  be  an  abbro 
viatiou  of  the  fbUowinj; :  "  The  proposilian  C  is  D,  is  a  legitimate 
iideronco  fmmt]ic  propusition  A  is  B," 

The  distin<:tinn,  therefore,  between  hrpothetical  and  rategorical 
propositions  is  not  so  great  as  it  at  Qrst  appeals.  In  the  conditiotial, 
as  vrell  as  in  the  cate^oricul  tbrra,  one  prcdicato  is  alBrmed  of  one  sub- 
ject, and  no  more :  but  a  cnnditional  proposition  is  a  propofiicion  con- 
cerning B  proposition ;  the  subject  of  the  OAscriiun  is  itself  an  assertion. 
Nor  ia  this  a  properly  peculiar  to  hypothetical  propositions.  There 
are  other  classes  of  assertions  concerning  propositions.  Like  other 
thiuga,  a  proposition  had  attribute!;  which  may  bo  prediratcd  of  it. 
The  attribute  predicated  of  it  in  an  hypothetical  pro  position,  im  that 
of  being  an  inference  ti-ora  a  certain  other  proposition.  But  this  is 
only  uue  of  many  altribuica  tlint  might  be  predicated.  We  may  say. 
That  the  whole  is  greater  than  itv  part,  is  an  axiom  in  mathi>niatic« : 
That  the  Holy  Ghost  proceeds  from  tho  Father  alone,  is  a  tenet  of 
the  Uroek  Chinch:  The  doelriue  of  the  divine  right  of  kings  was  ro- 
noonced  by  Parliament  at  iho  Uevnhiiion :  The  infallibility  of  the  Pope 
has  nu  countenance  from  Scripture.  In  all  these  casea  the  subject  of 
the  nrodication  is  an  entire  pDipo.-<ition.  That  which  those  dijferent 
predicates  are  aHiimed  of.  is  the  proposition,  "  the  whole  ia  greater 
than  its  part ;"  Me  propotilion,  "  the  Holy  Ghost  proceeds  fruro  the 
Father  alone  :"  the  propotition,  "  kings  have  a  divine  right ;"  the  prop- 
orieion,  "  the  Pope  Lt  infklhble." 

Seeing,  then,  that  there  is  ranch  less  difference  between  hypotheti- 
oal  pruposttions  and  any  others,  than  one  might  be  led  to  imagine 
from  their  form,  wc  should  he  at  a  loss  to  account  for  the  conspicuouii 

»ition  wliich  they  have  been  selected  to  fill  in  treatises  on  Logic,  if 

■■  did  nut  rumctnbor  that  what  they  prudicolo  of  a  proposition,  namely, 
"la  being  an  inference  li'om  something  else,  is  precisely  that  one  of  its 
aitributee  with  which  moat  of  all  a  logician  u  concerned. 

§  4.  The  next  of  the  common  divisions  of  Propositions  is  into  Uni- 
vemal.   Particular,   IndeBnite,   and   Singular  :    a  distinction  founded 
upon  the  degree  of  generality  in  which  the  name,  which  is  the  subject 
of  the  proposition,  is  to  be  undonttood.     The  following  are  examples: 
JUt  men  aro  mortal —  UniversS. 

i^ome  -men  are  mortal—  Pnnicular. 

Man  is  moital—  Indefinite. 

Julius  Cfzaar  is  mortal —  Singular. 

Tho  prutuwition  is  Singular,  when  the  mbject  ia  an  indJTidnal  name.   '  -  -' 
The  inuiviaual  name  needs  not  be  a  proper  name.     "  The  Founder  of 
Cliristianily   was   crucified,"   is   as  much   a   singtilar  proposition  OA 
"Christ  was  crucified." 

When  the  name,  %vhich  is  the  !*ubjecl  «)f  the  |)roposition,  is  a  general 
name,  wo  may  intend  to  ailinn  or  deny  the  predicate,  either  of  «//  the 
things  that  the  anhjert  denotes,  or  only  of  some.  When- the  predicate  ' 
-i»alfinnod  or  denied  of  all  and  ench  of  the  things  denoted  by  the  sub* 
ja«t,  the  proposition  id  universal;  "when  of  some  non-assii^nnble  prirtieo  V  *^rJ^\ 
of  them  oidy,  it  is  particular.  Thus.  jVll  men  are  mortal:  Kvery  niau 
U  loortal ;  are  universal  umnneitioiLH.  No  man  is  imntortnl,  is  also  an 
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luUTnntnl  proptwitioD,  since  the  prodJCBte,  immortal,  is  denied  of  escb 
uid  every  individual  denuicd  by  tlie  tcim  ninii ;  tlie  npi^ive  pmpo- 
utiou  Iwin^  exa«ly  wjuivalent  to  Uw  tallowing,  Everr  man  is  not-irD- 
mortnt.  But  "some  men  are  wise,"  "some  men  ore  not  wiae,"  ore 
pailiculur  pruposiliunn  ;  t)io  predicate  tcite  be^ng  in  the  one  raso 
affirmed  and  in  ihe  other  denied  not  of  eairh  and  every  individmil  de- 
noted l>y  tlio  term  man.  but  only  of  each  and  every  vtw  of  some  por* 
liou  of  lImdo  individuuls,  witbuul  sjierifvint;  vv)iat  porlinii :  for  if  this 
were  specified,  the  proposition  would  be  chan^'cd  ettJier  into  a  sinf^- 
lar  pToposilion,  or  into  an  univeriQl  propofiitiun  with  n  diflerent  subject; 
as,  fur  instance,  "  all  inttructed  men  are  wise."  There  are  other  tbrma 
uf  particular  propositions:  as.  "  Mtut  mou  aro  incapable  of  self-frovem 
mom :"  it  l>eing  immaterial  bow  large  u  portion  of  ibe  subject  the 
prudicatc  is  Bssertod  oi*  as  Ion;;  as  it  ia  left  uncertaiu  how  that  portion 
IS  to  t>e  distinguished  from  the  rest. 

Wlien  (he  form  of  the  exproHsiun  does  not  oWnrly  show  whether  the 
general  nnme  which  is  ibe  subject  of  the  proposition  is  meant  to  stand 
for  all  ihe  individuals  denoted  by  it,  or  only  for  some  of  them,  the 
nrap)sition  is  cummunly  called  Indefiuiie:  but  this,  as  Archbishop 
vVliately  observes,  is  a  solecism,  of  the  t^ame  nature  as  that  committed 
by  some  grammarians  when  in  rlieir  list  of  irendeni  rhev  enumerate  the 
dvuhtful  geudcx.  llie  spL'uker  must  mean  to  a»ti:i-rt  the  prtipositioii 
either  as  an  univerRal  or  as  a  pniliculnr  pniposition,  tliouKh  he  fafes 
&iled  to  declare  which :  and  it  often  happens  that  thouirh  the  words 
do  not  show  wliieh  of  tlic  two  he  intends,  the  CAinlext.  or  the  cuitlom 
of  speech,  supplies  the  deficiency.  Thus,  whr-n  it  \*  aflimied  that 
"Mnn  is  mortal,"  nobody  doubts  that  the  assertion  is  intended  of  all 
human  beings,  and  the  word  indicative  of  iiniveinality  is  commonly 
omitted  only  because  the  meaniu?  is  evident  without  it. 

When  a  gooeral  name  sltuids  for  each  and  o^'e^y  individual  which  it 
is  a  name  of,  or  in  other  words,  which  it  denotes,  it  is  said  by  lo£ririans 
lo  be  di$tribitUd,  or  taken  distributive! y.  Thus,  in  the  priiposttion. 
All  men  are  monal,  (he  subject.  Man.  is  distributed,  because  morfaliiy 
is  affirmed  of  each  and  every  man.  The  predicate  Monal,  is  not  dis- 
tributed, because  the  only  mortnls  wh"  arc  spoken  of  in  the  proposition 
are  thode  who  happen  to  be  men ;  while  the  word  may,  for  aucht  that 
appears  (atid  in  »ct  does),  comprehend  under  it  an  indefinite  number 
of  objects  besides  men.  In  the  proposition.  Somo  men  ore  riKmal, 
both  the  predicate  and  the  subject  are  imdistribtited.  In  the  fnlloning, 
No  men  ore  perfect,  both  the  predicate  and  subject  are  di.-iiributed. 
Not  only  is  (ho  attribute  perfeclion  denied  of  the  entin?'  c\a»s  Man, 
but  that  class  ia  seTered  and  cast  out  from  the  w*hole  of  the  class  Per- 
fect, and  not  merehr  fiimi  some  part  of  that  class. 

This  phraseology,  which  is  of  great  service  in  slaCiDg  and  demon- 
MrvtiDg  the  rules  of  the  syllogism,  enables  us  to  erprcM  very  com- 

Icisdy  ibe  definitions  of  an  unirenal  and  a  particular  propositioD.  An 
ouveraal  proposition  is  tliat  of  which  the  subject  is  disirtbnted ;  a  par- 
ticular proposition  is  thai  of  which  the  subject  is  undistribnted. 
There  are  many  more  distinctions  among  propositions  than  those  we 
bare  here  stated,  some  of  ibum  of  considerable  importance.  But.  for 
eiplaining  and  Olostimting  these,  more  suitable  opportunities  will  occm 
aitbe  sequel. 
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CHAPTER  V. 

OK  TUB  IMPORT  OP  PROPOfllTIONS. 

|An  m(]uiry  into  the  nature  of  Proposition!!  must  have  one  of 
jecls :  to  miuiyxc  liie  »talc  of  mind  called  iiulief,  or  to  anal^ie 
whoi  is  belieTed.  All  language  recognizen  a  difference  hotwccu  a  uuc- 
tiine  or  opinion,  and  the  act  of  raitertaiuiug  the  opiaioa ;  betn-een  a&* 
•eat.  and  what  i^  absented  to. 

Logic,  accurding  to  the  conceptioQ  here  formod  of  it,  has  no  con- 
ceni  with  the  nature  of  the  act  uf  judging  or  beUet-ing;  tlio  connidera' 
Itun  of  that  act,  as  a  pbciiomciion  of  ibo  mind.  l>ulougii  to  another 
science.  PhilfHiopliers,  however,  from  Doacartefl  downwards,  and  cs- 
peciallr  from  the  era  of  Leibnitz  and  Locke,  have  by  no  meaius  ob- 
■ervcd  this  distinction ;  and  would  have  treated  with  great  diHreapect 
any  ;ittt-mpi  to  analyze  the  impoit  of  Propositions,  unless  ibundcd 
upon  nn  nual^'sis  of  thu  act  of  Judgment.  A  Pixtposiiion,  they  would 
have  said,  i*  but  the  expreMion  in  worda  of  u  JudgmouU  The  thing 
expressed,  ni>r  the  mere  verbal  expresaion,  ia  the  inmortant  muuer. 
When  the  mind  assents  to  a.  proposition,  it  judgoH.  Let  rm  tiud  out 
wtmt  the  mind  does  when  it  judges,  ami  we  shall  know  what  propoai- 
tions  mean,  antl  not  othenvise. 

Coufonuably  to  llieao  views,  almost  all  the  writera  on  Lc^c  in  the 
liwt  two  c/mturies,  whether  Englinh,  German,  or  French,  have  mada 
their  theory  of  Propositions,  ^oni  one  end  to  the  other,  a  theory  ol 
Judgments.  They  coiwidored  n  Proposition,  or  a  Judaiuciit,  for  they 
used  the  two  words  iadisci-imiuatcly,  to  consist  in  oAirming  or  denying 
noo  idea  of  another.  Tu  judge,  was  to  put  two  ideas  together,  or  to 
bring  one  idea  under  another,  or  to  compare  two  idea«,  or  to  perceive 
the  agreement  or  disagreement  between  two  idea." :  and  the  whole 
doctrine  i>f  PropoHitioiit,  io);;eilier  with  the  theory  of  Reasoning  (always 
OttcoManly  founded  upon  the  theory  of  Propositions),  was  staled  as  if 
Ideas,  t»r  Cuncepiions.  ur  whatever  other  term  the  writer  preferred  as 
a  name  for  menral  repre-sentatinns  generally,  censlituled  essentially  tho 
subject  matter  aiul  substance  of  those  operations. 

It  i».  uf  course,  true,  that  in  any  case  of  judgment,  as  for  instance 
when  we  judge  that-gold  is  ycHow,  a  process  takes  place  in  our  mindu 
of  which  i^ome  one  or  other  uf  these  tJieorics  is  u  partially  correct  ac- 
count.  Wo  must  have  iIm  idea  of  ((uUI  and  llio  idea  of  yellow,  and 
thttse  two  ideas  must  be  brought  t/>getber  in  our  mind.  Rut  in  the 
first  place,  it  is  evident  that  this  is  only  a  part  of  what  takes  place ;  for 
we  may  put  two  ideas  together  without  any  act  of  belief;  a»  whan  we 
merely  imagine  soraethtng,  such  oa  a  golden  mountain;  or  when  wo 
actually  disbelieve:  for  in  order  even  to  disbelieve  that  Mahomet  was 
nn  Hpnslle  of  (Jod,  we  must  put  tho  idea  of  Mahomet  and  that  of  an 
nposUe  of  Gnd  together.  To  determino  what  it  is  that  hap|>ens  in  the 
case  of  assent  ur  disscut  besides  putlini;  two  ideas  togctlier.  b  one  ot 
the  moiit  intrieato  of  mi^tnphysical  problems.  Rut  whatever  the  eotu- 
tiim  may  be,  we  may  venture  lo  assert  that  it  can  have  nothing  wliat 
over  to  do  iviih  the  import  of  pniposition* ;  for  this  reoftoii,  that  propo- 
sitiana  (except  whore  the  mind  itself  is  the  subject  treated  of)  are  not 
assertions  respecting  our  ideas  of  things,  but  BAsertiona  respecting  tha 
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thingA  tliemsclvos.  In  order  to  believe  that  goM  ic  yellow,  I  must, 
indued,  have  the  idea  of  Kold  and  the  idea  of  yclloiv,  and  Bomethtog 
IiaWii^  rufcrciico  lu  Oioso  idoaa  muai  take  place  in  luy  mind ;  but  my 
belief  hai  not  refei-ence  to  the  idcn.i.  it  hna  reference  to  the  things. 
Wliat  I  believe  is  a  fact  relating  to  the  outward  thing,  gold,  and  to  the 
tniurcM^sion  made  by  that  tmtwurd  thing  u\>rtu  the  human  organs;  not 
a  fact  relating  to  my  ronception  of  gold,  which  would  bfl  a  ftct  in  my 
mental  hi-itory,  not  a  fact  of  exlemul  tiaturu.  It  is  true,  that  in  order  to 
believe  this  fact  in  external  nature,  another  fact  must  take  ]>lace  in  my 
mind,  a  pnM:eH<i  must  be  performed  upon  my  ideas;  but  so  it  must  in 
tivei^tliing  ehe  that  I  do.  I  cannot  dig  the  ground  unless  I  have  the 
idea  of  the  ground,  and  of  u  spade,  and  of  all  the  other  things  I  am 
operating  upon,  and  nnloss  I  put  those  ideas  together.  But  it  would 
bo  a  very  ridiculous  dcscriptiun  of  digging  tho  ground  to  say  that  it  is 
putting  ono  idea  into  anotlier.  Digging  is  an  operation  which  is  per* 
formed  uj>on  the  things  themseWea,  although  it  cannot  be  peribrmed 
tmlesa  I  have  in  my  mind  the  ideas  of  them.  And  so  iu  like  manner, 
believing  ia  on  act  which  lias  for  «i  subject  tho  fact«  themftolves, 
although  a  pre^'ious  mental  conception  of  the  facts  is  an  indi^pensabla 
coudittou.  \Vben  1  say  that  fire  causes  heat,  do  1  mean  that  my  idea 
of  fire  causoA  my  idea  of  heat  1  No:  I  mean  tliat  the  natural  pheno- 
menon, fire,  causes  the  natural  phcnomenun,  heal.  AVhen  I  mean  to 
Jiiscn  anything  respecting  the  ideau,  1  givo  ihcm  ttieir  proper  name,  I 
call  them  ideas :  as  when  I  say,  that  a  child's  idea  of  a  battle  is  unlike 
the  reality,  or  that  tho  ideas  entertained  of  the  Deity  havo  a  grcM 
ellbcton  the  characters  of  mankind. 

Tho  notion  that  what  ia  of  primary  irnpurtanco  to  iho  logician  in  a 
proposition,  is  the  relation  between  tlie  two  ideas  corresponding  to 
the  subject  and  predicate  (instead  of  the  relation  between  the  two 
phenomena  which  thoy  re-spcclively  express),  seems  lo  me  one  of  the 
mofit  fat.al  errors  ever  intn>duccd  into  tlie  philosophy  of  Logic ;  and 
the  principal  cause  why  tho  theory  of  tho  science  has  made  such  incon- 
siderable progress  during  tho  lant  two  ceniuricA.  The  tiTatises  on 
Logic,  and  on  the  branches  of  Mental  Philosophy  connected  with 
Logic,  which  have  been  produced  Mncc  the  intrusion  of  this  cardinal 
error,  though  enmetinica  written  by  men  of  oxtraordinaiy  abilities  and 
attainments,  almost  always  tacitly  nnply  a  theory  that  the  investigation 
of  truth  consists  in  contemplating  and  handling  our  iiieiw,  or  conrep- 
tiotig  of  things,  instead  of  the  thinifs  tlit!m*elvcs :  a  process  by  which, 
I  will  venture  to  affirm,  not  a  single  truth  over  waa  arrived  nt.  except 
truths  of  psychology,  a  science  of  which  Ideas  or  Conceptions  are 
avowedly  (along  with  other  mental  phenomena)  the  subject-matter. 
Meanwhile,  inquiries  into  every  kuid  of  natural  phenomena  were 
incessantly  establishing  great  and  fniitful  trullm  on  the  most  imponant 
subjects,  by  procoRses  upon  which  tlieso  views  of  the  nature  of  Judg- 
ment and  Reasoning  threw  no  light,  and  in  which  they  aflbrded  no 
aBsisianco  whatever.  No  wonder  that  those  who  knew  by  practical 
flxperience  bow  truths  are  come  ut.  should  deem  a  science  futile,  which 
consisted  chiefly  of  such  speculations.  What  has  been  done  for  the 
advancement  of  Logic  since  these  doctrines  came  into  vogue,  has  baon 
done  not  by  professed  logiciamt,  but  by  discoverers  in  the  other  sci- 
enoee ;  in  whose  methods  of  inveatigation  many  great  principles  of 
k>^c,  not  previously  thought  of,  have  successively  come  forth  into  light, 
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btic  who  faavfl  generally  committed  the  error  of  supposing  that  nothing 
whatever  was  known  of  the  art  of  philasophizing  by  the  old  logicians, 
because  iheir  moilern  inioqjrclers  have  written  to  ao  littlo  purpose 
respecting  it. 

We  havo  u>  inquire,  then,  on  the  present  occasion,  not  into  Judg- 
ment, but  judgments ;  not  into  iJio  art  of  bohe\'in^,  but  into  the  thing 
bfllievod.  What  ia  the  immcMliate  object  of  belief  in  a  Praposition  f 
What  is  llie  mailer  of  fact  signitiud  by  it  i  ^Vhat  ia  it  to  whfch,  when 
X  assert  tlie  proposition,  I  give  my  assent,  and  call  upon  ollicrs  to  give 
theirs  ?  What  is  that  which  is  expressed  by  the  form  of  discourse 
called  a  Prupusitiou.  and  the  ounfonnity  of  which  to  fact  constitutes 
ibe  (ruth  of  tliu  propoftition  1 

^^^3.  One  uf  the  clearest  and  most  consecutive  thiulccm  whom  thin 
'  eanwiry  or  the  world  hris  produced,  I  mean  Hobbes,  has  given  ihe  ful- 
lowing  answer  to  this  queBiion.  In  every  proposition  (says  he),  wliitt 
is  signified  is,  tho  belief  uf  the  spesikur  that  the  predicate  is  u  unrau  of 
the  same  thing  of  which  tlui  subject  is  a  name  ;  and  if  it  really  is  so. 
the  proposition  is  true.  Thus  the  proposition,  All  men  are  living  bo* 
ings  (he  would  say),  is  true,  bocauso  Irring  being  is  a  name  of  every- 
thing of  which  man  is  a  name.  All  men  are  six  feet  high  is  not  true, 
because  tixfeet  high  is  not  a  name  of  everything  (though  it  is  of  some 
things)  of  which  man  is  a  name. 

What  is  stated  by  Hobbes  as  the  definition  of  a  trao  proposition, 
must  be  allowred  to  bo  a  property  which  all  true  propositions  possess. 
Tho  subject  and  predicate  bein^  both  of  ihera  names  of  things,  if  they 
were  uames  of  quite  diflcri^nt  things  tho  one  name  could  not,  consist- 
ently with  its  signification,  be  predicated  of  the  other.  If  it  bo  true 
that  some  men  arc  copper-colored,  it  must  bo  true — and  tlic  proposi- 
tion docs  really  tisdurt — that  among  tho  individuals  denoted  by  the 
luune  man,  there  are  some  who  are  also  among  those  denoted  by  the 
Dune  copper-colored.  If  it  bo  true  that  all  oxen  nuninote,  it  must 
bo  true  tiiat  nil  the  individuals  denoted  by  the  imrao  ox  aro  also  among 
those  denoted  by  the  name  nirainatin^;  and  whoever  nsserts  that  all 
oxen  ruminate,  uiHloubtedly  does  assert  that  this  relation  subsists  be- 
tween the  two  namee, 

Tho  assertion,  therefore,  which,  according  to  Hobbes,  is  tho  ocdy 
one  mode  in  any  proposition,  really  is  made  in  every  proposition :  and 
his  analysis  has  consequently  one  of  the  requisites  for  being  the  true 
one.  We  may  go  a  step  further ;  it  is  the  only  analysis  that  is  rigoi^ 
ously  true  of  oil  proposiiions  without  exception.  Wliot  he  gives  as 
tlie  meaning  of  propositions,  is  part  of  the  meaning  of  all  propositions, 
and  the  wltolo  meaning  of  some.  This,  however,  only  shows  what  an 
extremely  miiiutu  frugiuuiit  of  mcaniug  it  is  quite  possible  to  include 
witliin  the  logical  formula  of  a  propcjsition.  It  does  not  show  that  no 
proposition  means  more.  To  warrant  us  in  putting  together  two  words 
with  a  copula  between  them,  it  is  really  enousrh  that  the  thing  or  things 
denoted  by  one  of  tho  names  should  l>e  capable,  without  violation  of 
usage,  of  being  called  by  tlie  other  name  iU.so.  If  then  this  be  all  the 
moaiiiug  necessarily  implied  in  tho  fonn  of  discourse  called  a  Proposi- 
tion, why  do  I  object  to  it  as  the  scientific  doBuition  of  what  a  propo- 
nticm  moans  ?  Becuti»e,  though  the  mere  collocation  which  makes  the 
propositioo  a  proposition,  conveys  no  more  metming  than  Hobbes  con 
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tends  for,  that  lama  collocation  combined  with  other  circutnatuicefl, 
ihatjbrm  combintKl  with  otlior  matter,  dooa  convoy  moro,  and  much 
more. 

The  only  propositlona  of  which  Hobbcs'  principle  is  a  sufficient  mc- 
count,  are  that  liraited  and  unimportant  class  in  which  both  tho  prudi- 
eate  and  the  subject  are  proper  tiamex.  For,  oa  has  already  been 
remarked,  prm>or  names  have  atricdy  no  meaning;  they  ore  more 
marks  fur  indtviduid  objects :  and  when  a  proper  name  in  prodi- 
caiod  of  another  proprr  name,  all  tiie  ngnificatioQ  conveyed  i/t,  that 
both  the  names  are  marks  for  the  same  objuct.  But  this  is  precisely 
what  Habbes  producos  as  a  theory  of  predication  in  general.  Hi* 
doctrine  is  a  iull  explanation  of  fiuch  predicaiions  as  these :  Hyde  wu 
Olarendon,  or,  Tully  is  Cicero.  It  exhausts  thu  meaning  of  those 
uropuisiLions.  But  it  is  a  sadly  inadequate  theory  of  any  otlicr;).  That 
It  SDould  ever  have  l>oon  diought  of  as  suci),  con  be  accounted  for  only 
by  the  fact,  that  Hobbcs,  in  common  with  the  othcT  Xomtniilt.itt«,  be> 
stowed  little  or  no  attention  upon  the  coRnotation  nf  words ;  and  sought 
for  their  meaning  exclusively  in  what  they  denote:  as  if  all  names  had 
been  (what  none  but  pniper  names  really  arc)  marks  put  upon  tndi* 
viduoit ;  and  as  if  there  were  no  dittereiice  beiwoon  a  proper  and  a 
ffenei^  name,  exrcpt  that  the  first  denotes  only  one  individual,  and  the 
last  a  greater  number. 

It  has  been  seen,  however,  rhat  the  meaning  of  all  names,  except 
proper  names  and  that  portion  of  the  class  of  abstract  names  which  are 
nut  connotative,  resides  in  tbe  connotation.  When,  therefore,  wc  are 
onalyxing  the  meaning  of  any  propoiitiim  in  which  the  predicate  and 
the  subject,  or  either  of  them,  ore  connotetivo  names,  it  in  to  the  con- 
notation of  thofto  terms  tliat  we  ran!*.':  exclusively  look,  and  not  to  what 
they  denote,  or  in  the  language  of  Hobbes  (language  so  far  corroct)  an 
names  of. 

In  a&terting  that  the  truth  of  a  propnsitinn  depends  upon  the  con- 
formity of  import  between  its  terms,  as,  for  instance,  that  the  propooi- 
tion.  Soorales  is  wise,  is  a  true  proposition,  because  Socrates  and  wise 
are  names  applicable  tn,  nr,  an  he  expresses  it,  names  of  tlte  same  per- 
son; it  is  very  remarkable  that  so  powerful  a  thinker  should  nut  have 
asked  himself  the  (pie^lioii,  Hut  h>i)W  came  tlioy  to  be  names  of  the  same 
person  t  Surely  not  because  such  was  the  intention  of  those  who  in- 
vented the  words.  When  mankind  fixed  the  meaning  uf  the  word 
wise,  they  were  not  thinking  of  Socrates,  nor  when  his  parents  gave 
him  the  name  Socrates,  were  they  chinklnir  of  witulora.  The  names 
iuippm  to  fit  the  same  person  because  of  a  cQvivim/act,  which  fact  was 
not  known,  nor  in  being,  when  ihe  names  were  invented.  If  we  want 
to  know  what  the  &ct  is,  we  sludl  find  the  duo  to  it  in  tlio  eotatottUiom 
of  the  namei. 

A  bird,  or  a  stone,  a  man.  or  a  wise  man,  means  simply,  an  object 
hftving  such  and  such  attributes.  The  real  moaning  of  ilie  word  man, 
ia  those  attributes,  and  not  John,  Fetcr.  Thomas,  ^c.  The  word 
martai,  in  hke  manner  connotes  a  certain  attribute  or  attributes;  and 
when  we  say,  All  men  ore  mortal,  the  meaning  of  the  proposition  is, 
that  all  beings  which  possess  Uie  one  set  of  attributes,  possess  alM>  the 
other,  if,  in  our  experience,  the  attributes  connoted  by  man  are 
alwBya  accompaniod  by  the  attribute  connoted  by  mortoi,  it  will  follow 
■A  a  consequence,  that  the  class  man  vnXi  be  wholly  included  in  the 


I 


IMTOKT   OP    paOPOBITIONS.  63 

0|MtnprtB2,ai]d  that  martalvriU  bn  a  name  of  all  ttiin^  oi'M-bich  mam 
w  a  naiDc :  hut  why  !  Those  objccis  aro  brought  under  the  aamo,  by 
poascsMng  the  attributes  connoied  hy  it:  but  thoir  poKtiCBslon  of  the 
attributes  tx  tlic  real  coDdition  on  wliich  Uio  truth  oi'  tho  pioposition 
dcpeniis;  not  tlioir  bciiig^  called  by  the  iiume.  Couaolativc  ooniei  do 
not  precede,  but  follow,  die  atrributos  which  they  conuot«.  If  ono 
axnibute  happens  to  be  always  found  in  ronjnnction  with  another 
attribute,  tho  com-rMo  namoe  which  answer  to  those  attributes  will  of 
oourse  be  nredicahle  of  thoeame  Bubjects.andmay  be  said,  in  Hobbes* 
language  (in  tho  propriety  of  which  on  this  occasicin  I  fully  concur),  to 
be  two  namoa  £ur  the  same  things.  But  the  pofLsibihty  of  a  concurrent 
application  of  the  two  names,  is  a  toore  consequence  of  the  coujuuctiou 
Mtween  the  two  attributes,  and  wax,  in  mo«t  cases,  never  thought  of 
when  the  namus  were  invented  and  their  signification  fixed.  That  tlie 
diamond  is  combustible,  was  a  proposition  certainly  not  di'eamed  of 
irhon  the  v/cfrtU  Diamond  and  Combustible  received  tlieir  present 
meaning;  and  could  not  liavu  bciin  discovered  by  the  most  ingenious 
and  rctincd  analysis  of  the  .'ii^iiticiition  of  those  words.  It  was  found 
ont  by  a  very  different  process,  namely,  hy  exerting  the  fire  sensea, 
ftnd  leamiag  from  tliem,  tliat  the  attribute  of  cumbuatibility  existed  in 
all  th>i»o  •Uauiondm  vipnn  whidi  lite  experimeut  was  tried;  theee  being 
so  mimerous,  and  the  circumstances  of  the  expertmentasuch,  that  what 
was  true  of  tbuoc  individuals  might  be  concluded  to  bo  truu  of  all  sub- 
fltuncos  "  comiufif  within  the  name,"  that  is,  of  all  snbetanccs  poesessing 
the  attributes  which  the  name  connotes.  The  assertion,  therefore, 
when  analyzed,  ts,  that  wherever  we  find  certain  attributes,  there  will 
be  found  a  certain  other  attribute  :  which  is  not  a  question  of  the  sig* 
nificatiun  of  names,  but  of  the  laws  of  natoro;  the  order  existing  among 
phenomena. 

{  3.  Although  Hobbes'  theory  of  Predication  has  noi^  in  the  terroa  4  <>.-  r<'  ,' 
in  which  he  stated  if.  met  with  a  verj-  farnrablo  reception  firnm  philos-  /  ( 

oplieii),  a  tlicor)'  virtually  identical  with  it,  and  not  by  any  means  so 
persjiicuously  expressed,  may  almont  be  said  to  have  taken  the  rnuk  of 
an  e«tabli!«hed  opinion.  The  most  gcneraliy  received  notion  of  Predi- 
cation decidedly  is,  that  it  consi^s  in  referring  something  to  a  ciase,  i.  e., 
either  placing  on  individual  under  a  class,  nr  placing  ono  class  under 
another  class.  Thus,  tho  proposition,  Man  is  mortal,  aaaerta.  according 
to  this  \*iew  of  it,  that  tho  class  man  is  included  in  the  class  mortal. 
"  Plato  is  a  philosopher,"  asseris  that  the  individual  Plato  is  one  ol 
those  who  eompoM>  tho  clasH  p^iilosopher.  If  tho  proposition  is  nega- 
lire,  then  instead  of  placing  somethmg  in  a  class,  it  is  said  to  exclude 
•omethtng  fi^ra  a  class.  Thus,  if  the  followmg  bo  tlie  propoaition, 
Tho  elephant  is  not  carnivorous ;  what  is  asserted  (according  to  tJits 
theory)  is.  that  the  elephant  is  excluded  from  the  class  caniivoroua,  or 
is  not  numbered  among  the  things  comprising  that  close.  Them  is  no 
real  difference  except  in  language,  between  this  theory  of  Prcdicarion  , 
and  the  theory  of  Hobbos.  For  a  ctaa  i»  ab«ulutely  nothing  but  ati  ' 
indefiniie  number  of  individuals  denoted  by  a  general  name.  The  | 
Dame  given  to  them  in  common,  is  what  makes  them  a  class.  To  refer 
anything  to  a  claiM,  therefore,  ix  to  look  upon  it  as  one  of  the  things 
which  are  to  be  called  by  that  common  name.  To  cxclade  it  from  a 
elaaa,  is  lo  say  that  tlio  common  naran  is  tuit  applicable  to  it. 
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Hotr  widely  thesa  viowb  of  preJicatiun  have  prevaileil,  is  evident 
firum  this,  thnt  they  nre  the  basis  of  the  cclubralctl  Dictum  de  omni  tt 
nuiio.  Whrn  the  Ryllo^m  is  resolved,  by  all  who  treiit  of  it,  into  aa 
interenci]  that  wiiat  is  tnio  of  a  class  is  true  of  all  tfaiuga  whulevn-  thai 
boluiig  (u  the  class ;  mid  when  this  is  laid  down  by  almost  all  professed 
logicians  as  the  nttimatc  principle  tn  which  nil  reasoning  owes  Us 
ruidity;  it  ia  clear  that  in  tho  geuenU  estimaiion  of  logicians,  the 
[I ru positions  of  which  reBsonings  uru  composed  can  bo  iho  exprcaston 
of  nothing  hut  the  process  of  dividing  things  into  cluses,  and  referring 
everything  to  its  proper  olass. 

This  theory  Bpp«ani  to  me  a  signal  exouplo  of  a  logical  error  vei7 
often  committed  in  logic,  that  ot  i-artpov  nportpov,  or  explaining  a 
^ing  hy  something  which  presupposes  it.  When  I  say  that  snow  is 
whito,  1  may  tmd  ought  to  be  thinking  of  snow  as  a  class,  bocausu  I 
am  asserting  a  proposition  as  true  of  all  snow :  but  1  am  certainly  not 
thinking  of  tvhite  objects  as  a  class ;  I  am  thinking  of  no  white  object 
whatever  except  snow,  but  only  of  that,  and  of  the  sensation  of  whic« 
which  it  gives  roe.  When,  indeed,  I  have  judged,  or  assented  to  iho 
propositions,  that  snuw  is  white,  and  that  sovoral  other  thtii^H  also  are 
whito,  I  gradually  begin  to  think  of  white  objects  ns  a  class,  including 
snow  and  those  other  things.  But  ttiis  is  a  conception  which  folloived, 
not  prcce<le'I,  those  judgments,  and  therefore  caimot  be  given  as  on 
explanation  of  them.  Insteatl  of  explaining  the  cfiect  by  ttie  cause, 
ihut  doctrine  explains  the  cause  by  the  otTect,  and  is,  I  conceive,  founded 
upon  a  latent  misconception  of  the  nature  uf  classiJication. 

There  is  a  sort  of  language  vci^  generally  prevalent  in  these  dis- 
cuNsions,  which  seems  to  BUpposo  llmt  dnssilicatiou  is  an  arrangoraont 
and  grouping  of  definite  and  knoMm  individuals :  that  when  names 
vrero  imposed,  mnnkind  took  into  consideration  all  thu  individual  ob 
jects  in  tho  universe,  made  thetn  up  into  parcels  or  li^L^,  and  gave  to 
the  objects  of  each  list  a  common  name,  repeating  this  operation  to^a 
quotiet  until  they  had  inventoil  all  tho  irc-ncral  names  of  which  language 
cxnwisU ;  which  having  been  once  done,  if  a  question  subsequently 
arises  whether  a  certain  general  name  can  be  truly  predicated  of  a 
csttaln  particular  object,  wo  have  ouly  (as  It  were)  to  read  the  roll  of 
tlie  objects  upon  which  that  name  wfl.1  conferred,  and  see  whether  the 
object  about  which  the  <]uestiun  oi'ises,  is  to  be  fouud  among  them. 
The  framers  of  language  (it  would  seem  to  be  supposed)  have  prede- 
termined all  the  objects  that  are  to  compose  each  class,  and  wo  have 
only  to  refer  to  the  record  of  an  antecedent  tlecisliui. 

So  ab^iurtl  a  docti-ino  vnW  bo  owned  by  nobody  when  thns  nakedly 
stated  ;  but  if  tho  commonly  received  explanations  oi'  clossificution  ana 
naming  do  not  implv  this  iheor}-,  it  requires  to  be  sliown  how  they  md* 
mit  of  insing  reconciled  with  any  other. 

General  names  are  not  marks  put  upon  definite  objects;  classes  are 
not  made  by  drawing  a  line  round  a  given  number  (»f  osaignublc  indi- 
viduals. The  objects  which  compost!  any  given  class  are  peipptually 
flnctnaiintr.  Wo  may  frame  a  class  witJiuut  knowing  the  uidividuols, 
or  even  any  of  the  individuals,  of  which  it  will  be  cuuiuosed  ;  we  may 
do  BO  while  belie\'ing  that  no  such  individuals  exint.  It  by  the  meaning 
of  a  general  name  ore  to  bo  understood  the  things  which  it  is  the  nmne 
of,  no  general  name,  except  by  accident,  has  a  hxeJ  muiming  tu  oJI,  or 
ever  long  retains  the  same  meaning.     The  oidy  mode  in  which  any 
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general  name  litis  a  dcfinito  meaiiinfr,  ts  by  being  a  name  of  an  indefi* 
Dice  TBTiety  of  thingH,  namelj,  of  all  things,  knoMm  ar  uuknovrn,  paat, 
prasent,  or  future,  wliich  possoM  corluin  dolinitc  QttribiituK.  Mlien, 
by  »Uidyiii^  not  ibe  iiicaiiintr  of  words,  but  ibe  plienomena  of  nattira, 
we  diHcovcr  ihsc  tbo.te  iiuributos  oru  podBettiwd  by  aotne  object  not  pre- 
viously known  to  possoss  tliem.  (a«  wiien  chemists  found  that  llie  dia- 
TDQiid  ivas  coinbu^ciblo),  we  include  this  new  object  in  the  rlass ;  but 
it  did  not  already  belong  to  tbe  class.  Wo  place  tko  individual  in  the 
class  because  the  proposition  is  true ;  tbo  propo«itiun  is  nut  true  be- 
cause the  object  is  placed  in  the  class. 

It  will  appear  hereafter  in  creating  of  reaaomne-,  how  much  the 
theory  of  that  intellectual  procosiH  bus  been  vitiated  by  the  luflueacu 
of  ilieae  erroneous  %'lewii,  uud  by  Uie  habit  which  they  exemplify  of 
aasimilaiiDg  all  the  operations  of  the  human  understanding  which  have 
tiuth  for  their  object,  to  processes  of  more  classification  and  naming. 
Unfortunately,  the  minds  which  hare  been  entangled  in  tbia  net  are 
precisely  those  which  have  escaped  the  other  cardinal  error  commented 
upon  in  tlic  bef^inniui;  of  (he  present  cbuptcr.  •Since  the  revolution 
which  diiilodged  Arttttotle  from  the  «i:hoolA,  logicians  may  almost  be 
divided  into  tliose  who  have  looked  upon  ruafloning  as  cweutially  on 
afittir  of  Ideas,  and  those  who  have  looked  upon  it  as  esaentially  an 
afTair  of  Names. 

One  thing  it  is  but  just  to  remark.  Ahhou);;h  Hubbca'  theory  of 
i*l-eiJicaiJoti,  according  to  the  well  known  remark  nt"  Leibnilz,  ami  the 
avowal  of  Hobboj  himself,*  renders  truth  and  falsity  completely  arbi- 
traty,  willi  no  »tuiidurd  but  the  will  of  meti,  it  mutit  not  be  concluded 
that  cither  Uobbes,  or  any  of  the  other  pLilosophers  who  have  in  the 
main  agreed  with  him,  did,  in  fact,  consider  the  distinction  between 
truth  and  error  as  lew  real,  or  aiiached  one  Jot  leas  of  importance  to  it, 
than  other  people.  To  suppose  that  they  did  so  would  argue  total 
iinnc()uaintancc  with  their  other  speculations.  Hut  this  shows  hnnr 
little  hold  their  doctrine  po9saa.<«ed  over  their  own  minds.  Xo  person 
at  bottom  ever  imagined  that  thuro  was  nothing  more  in  Irutn  than 
propriety  of  expression ;  than  using  language  in  conlbrmicy  to  a  pre- 
vious convention.  With  whatever  illusimts  even  profound  thinkers 
may  huvo  satisfied  tliem^elvcs  when  engaged  in  finding  u  general  solu- 
tion for  a  raetaphyflical  problem;  when  ibey  came  to  the  practical  ap- 
plication of  their  doctrines,  tlioy  were  always  prepared  with  some 
means  of  explaininvf  the  solution  away.  AVhon  the  inquiry  was 
brought  down  from  generaU  to  a  particular  cane,  it  has  always  been 
acknowledged  that  there  is  a  distuictiou  between  verbal  and  real  quos- 
lions;  that  some  fulso  pruposilions  are  uttered  from  ignorance  of  the 
meaning  of  words,  bnt  that  in  others  the  source  of  tho  error  Is  a  mis- 
apprehension of  things;  that  a  person  who  has  nottlio  use  of  language 
at  all  may  form  propositions  mentally,  and  that  they  may  bo  untrua, 
that  is,  he  may  believe  as  mACcprs  of  facJ:  what  are  not  really  so.  This 
laat  admission  cannot  be  made  in  stronger  terms  than  it  is  by  Hobbes 
himself;!  though  lie  will  not  allow  such  erroneous  belief  to  bo  colled 

*  "  Rnun  hcac«  alio  thi<  may  hn  iWvcmI.  ihal  llis  lint  trolh*  vitn  srttitnuily  madu  tn 
Ibofe  Umt  first  til  all  un|iObfi(1  aamet  mioii  Uiiiigs,  or  lecvivoil  tbeui  Uom  thd  impMilion  o? 
OllMrs.  Pur  II  is  Une  (for  axaiiiple)  that  umu  u  ■  living  ert*tta*,  Lut  it  ia  for  lluB  TOiuoa, 
that  it  pleaae-J  men  to  impOMi  both  these  names  on  th«  uioe  thtng." — Comptiiati^n  er  h»gte, 
eh.  iii,.  socu  a. 

t  **  Men  are  aubjnct  to  en  not  qoly  in  BtEniiiriK  and  (tonring,  but  alao  in  iwrtiejition,  and 
I  •■ 
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fdMity,  btiE  only  error.  And,  moreover,  ho  baa  himself  laid  down,  in 
other  places,  doctrinee  in  which  ihe  true  theory  of  predication  is  by 
impticniion  contaiuod.  Ho  dii^tincHy  says  that  general  names  are  gireo 
to  things  on  account  of  their  attributea,  and  that  abstzsct  uomes  ero  the 
names  of  those  attributes.     "  Abatnifl  is  that  wliidi  in  any  Mibject  de- 

luiteet  the  caufle  of  the  canerote  name And  thc«e  causes  of  names 

are  tho  somo  with  the  causes  of  our  conceptioos,  namely,  tutmo  power 
of  action.  <ir  aflui:ti(Mi,  of  the  thing  eoiicj>ivcd,  which  some  cnll  tho  man- 
ner by  which  aniithing  works  upon  our  senses,  but  by  most  men  they 
are  called  accidenta."*  It  is  strange  tliat  haviDib;  gone  so  far.  lie  should 
nut  have  guim  one  tilcp  farther,  and  seen  that  what  he  calls  the  cause 
of  the  concrete  name,  is  in  reality  the  tnraning  of  it ;  and  that  whon  we 
predicate  of  any  subject  a  name  which  is  given  because  of  an  uttribute 
(or,  OS  ho  culls  it,  an  accident),  our  object  is  not  to  ottirm  the  namo,  hut, 
by  means  of  tbe  name,  to  ajfirm  the  attribute. 

f  4.  Let  the  predicate  be,  as  we  have  said,  a  c4innotati%-o  term;  and 
to  lake  the  simplest  case  first,  lot  the  subject  ho  a  proper  name:  "The 
summit  of  Chimborazo  is  white."  The  word  white  connotes  an  attri- 
bute which  is  pomesaed  by  the  individual  object  designated  by  the 
words,  "  summit  of  Chimborazo,"  which  attribute  consists  in  the  phys- 
ical fact  of  its  cxdtiug  in  huinuii  beings  tlic  Bcusaliuu  which  we  call  a 
sensation  of  white.  It  mil  ho.  admitted  that,  by  a*werting  fho  propo- 
Rition,  wc  wish  tn  C4>mmunicatc  information  of  that  physical  fact,  and 
are  not  tliinkin^  of  tlic  names,  except  as  tho  nocessary  means  of  roo' 
king  that  communication.  Tho  meaning  of  the  proposition,  therefore, 
is,  that  the  indi^-idutU  thing  denoted  by  the  subjwrt,  has  the  attributes 
connoted  by  tlio  predicate. 

If  we  now  6Uppuse  the  subject  also  lo  be  a  connotative  ntiroo,  tlio 
meaning  expressed  by  the  proposition  has  adraiirod  a  step  fiirtlier  in 
complication.  Let  us  fint  snppose  the  proposition  to  he  universal,  as 
well  OS  aflirmaiivc:  **  All  men  arc  mortal."  In  this  case,  as  in  tlie 
last,  what  the  proposition  asserts  (or  expresses  a  belief  in),  is,  ot 
course,  that  the  objocta  denoted  by  the  subjert  (man)  poeseas  the 
attributes  connoted  by  the  predicate  (mortal).  But  the  cbaractorisiic 
of  this  case  is,  tliat  the  objects  are  no  longer  inditiduoUy  designated. 
They  are  pointed  out  only  by  some  of  tlieir  attributes :  th<.w  are  the 
objects  called  men,  that  is,  tho  beings  ])»«sessing  the  nitribnles  con- 
noted by  (he  name  man ;  and  the  only  thing  known  of  them  may  be 
those  attributes :  indeed,  as  the  proposition  is  general,  und  tho  objects 
denoted  by  the  subject  are  therctore  indeftnilo  in  number,  most  of  them 
ore  not  knoHni  individually  at  all.  Tho  assertion,  therefore,  is  not,  as 
before,  tliat  the  attributes  which  the  prediciitu  connotcti  arc  possosaed 
by  any  given  individual,  or  by  any  number  of  indiWduals  previously 
knovm  as  John,  Thomas,  Richard,  ice,  but  that  those  attributes  are 
|>osseased  by  each  and  every  individual  possessing  certain  other  altri' 

Jn  ulent  eositstion.  ....  Tmic  etxon.  or  the  errors  nf  acDse  tnd  cosimiton.  arc  tnaiJe  bj 
pMMtni  from  one  trnnginktioti  In  thr>  imnsinnlinn  of  another  <llirermt  ihini! ;  at  hjr  fctfnms 
thai  lo  bo  put,  ur  fuliur,  which  never  was,  nor  ever  shall  he;  a*  when,  b^'  HU-iii|t  Ihe  uit- 
■{e  af  Dm  aon  In  watei,  wo  iinuiiie  Uis  tun  itaelf  to  b«  there ;  or  liy  mtmng  swofria,  Ibut 
laen  haa  been,  or  shall  be,  fisbting,  beosoto  )l  uaoa  to  be  ao  for  the  most  put ;  ot 
when  from  promiKia  wo  Tdsn  tbe  mind  of  the  proTn1>*^^  to  br  aurh  an'1  atich ;  or,  IhU;, 
when  from  Miy  Mgn  wo  vainlv  inuiKin>^  wnivnihiiif  lu  k>r  aiirnillii!  ntiKh  la  not.  And  erron 
ol  this  sort  are  cornmon  to  all  Ihinga  thai  have  aenae."— CtnNimtaiJvi  vr  L^tt.  ch.  v..  aect.  1 
*  a.,  ch.  JiL,  sect.  3. 
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bmas;  that  wKatever  haa  the  attributes  connoted  by  tlio  suojoct,  has 
also  diosc  coiiiiuted  by  the  predicate ;  ilmt  the  tatter  sot  of  attributoa 
cohsUirU^  ax:compiin>j  the  fiirmer  got.  Wliatever  has  the  attributoa  of 
man  baa  the  attribute  of  mortalit)' ;  mortality  coostaiitJy  accompanies 
the  attributes  of  mail. 

If  it  be  remembered  that  every  attriltuto  is  grounded  upon  some  fact 
or  phcnomeaon,  either  of  outward  scnsu  or  of  inward  cousciouaneaa, 
and  tlmt  to  jMiness  an  attribulo  is  anotlier  phrase  tor  being  the  cause 
of,  or  formiug  part  of,  the  fact  or  phcnoinenun  upon  which  the  ntrribute 
is  grounded;  we  may  add  ono  more  stop  to  cumplulo  tlie  aualybia 
The  prnpusilioi)  which  asserts  that  one  attribute  always  accompmiius 
another  attribute,  does  really  assert  thereby  uo  other  thing  tlinn  this, 
that  one  phenomenon  always  accompanies  another  phenomenon;  inso- 
much timt  where  we  find  ilie  one,  we  have  assurance  of  ihe  cxiatenco 
of  the  other.  Thus,  in  the  proposition,  All  men  are  mortal,  the  word 
man  connotes  ilie  attributes  which  we  ascribe  to  a  certain  kind  uf  li>*ing 
creatures,  on  the  ground  of  conuin  phenomena  which  they  exhibit, 
and  which  are  partly  physical  phenomena,  namely  the  impreiifiion<i 
made  uii  our  scnue:*  b}'  their  bodily  form  and  structure,  and  partly 
mental  phenomena,  namely  the  Aenlicut  and  intellectual  life  which  thoy 
have  of  their  own.  All  tliis  ia  understood  when  wu  utter  the  word 
man,  by  any  ono  to  whom  the  meaning  of  iho  word  is  known.  Now, 
when  wo  aay.  Man  is  mortal,  we  mean  that  wherever  ihoso  various 
physical  and  mental  phenomena  arc  all  found,  there  we  hu%'e  ansurance 
that  the  other  physical  and  mental  phcnomentm,  called  death,  will  not  fail 
to  take  place.  The  proposition  doe.i  not  aiTirm  when  ;  for  the  connota- 
tion oflne  wotdnurrtul  jioea  no  further  than  to  the  occurrence  of  the  phe- 
nomenon at  some  time  or  otlier,  leaving*  the  precise  time  undecided. 

^  fi.  We  have  already  proceeded  £ir  enough  not  only  to  demonstrate 
the  error  of  Hobbos,  but  to  ascortaiu  tho  real  import  of  by  far  the 
most  numerous  clnsjt  of  propositions.  The  object  of  belief  in  a  propo- 
stUon,  when  it  asserts  anjtliing  more  than  tlie  meaning  of  words,  is 
gcoerally,  as  in  the  caM's  which  wo  have  examined,  either  the  coexist- 
ence or  tlie  setjuence  of  two  phenomena.  At  the  very  commencement 
of  our  ini|uiry,  we  found  that  every  act  of  belief  implied  two  Things ; 
we  havo  now  ascertained  what,  in  the  most  frequent  case,  those  two 
thingK  are,  namely  two  Pheuomcna,  in  other  words,  two  starett  of 
coiucioufiness ;  and  what  it  h  which  ihu  prapositiun  affirms  (or  denies) 
to  subsist  botxveen  them,  namely  either  succession,  or  coexistence. 
And  this  case  includes  innumerable  instances  which  no  one.  prcvieiu 
to  rc6oction,  would  think  of  referring  to  ir.  Take  the  following 
example  :  A  generous  portHm  is  worthy  of  honor.  Who  would  expect 
to  rocognize  here  a  cue  of  cocxistcuoo  bc<wcon  phenomena  1  But  so 
it  if:  The  attribute  which  causes  a  persim  to  be  icmied  generous,  is 
ascribed  to  Itim  on  the  ground  of  states  of  hw  mind,  and  particulars  of 
htB  conduct:  butli  are  phenomena;  the  former  arc  facts  of  internal 
oonaciousness,  tlie  latter,  so  fur  as  distinct  from  the  former,  are  physical 
facts,  or  perceptions  of  tlic  senses.  Worthy  of  honor,  admit*  of  a 
similar  analysis.  Honor,  as  here  uswl,  moans  a  state  of  approving 
and  admiring  emotion,  followed  upon  occasion  by  corresponding  out- 
Ward  acta.  "  Worthy  of  honor"  connotes  all  tins,  together  with  our 
approval  of  the  act  of  showing  honor.     AU  tfaeao  are  phenomena; 
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■tales  of  internal  conscious  new,  accompanied  or  followed  by  phyfiical 
f&ctH.  \Vlien  we  »ay,  A  generous  person  is  wortliy  of  honor,  wc  affirtn 
ooexistcnco  between  the  two  complicated  pbenotnena  connoted  by  tlie 
two  terms  respe<:tivcly.  Wo  affirm,  Uial  wherever  and  whenerer  the 
inward  feelings  and  outward  fuels  implied  in  the  won!  generoaity, 
have  place,  then  and  there  the  existence  and  manifestation  of  an  inward 
feeling,  honor,  would  be  followed  in  our  minda  by  another  inivnrd 
feeling,  appmval. 

After  the  analysis  in  a  fVirmor  chapter  of  the  iropott  of  names,  many 
examples  are  not  needed  to  illustrate  iho  import  of  propositions. 
When  there  is  any  obscurity  or  difficulty,  it  does  not  lie  m  the  mean- 
ing of  the  proposition,  but  in  the  meaning  of  the  names  which  compose 
it;  in  the  complicated  nature  of  the  conuolution  of  many  words;  the 
iminurLse  multitude  and  prolonged  series  of  facts  which  of\en  constitute 
the  phenomenon  connoted  by  a  name.  But  where  it  is  soen  what  the 
phenomenon  is,  tliero  is  seldom  any  dilTicuIty  in  seeing  that  t£e  asser- 
tion conveyed  by  the  ])ropoB(tion  is,  tlio  coexistence  of  one  such 
phenomenon  with  another;  or  tlie  succession  of  one  such  phenomenon 
to  another :  their  cottjunction,  in  short,  so  that  where  the  one  is  found, 
we  may  ciilculate  on  finding  both. 

This,  however,  though  the  moat  common,  is  not  the  only  meaning 
which  proposilions  are  ever  intended  to  convey.  lu  the  first  place, 
sequences  and  coexistences  are  not  only  asserted  rpspecting  Phe- 
nomena; we  make  propositions  also  respecting  tliose  hidden  causes  of 
phenomena  which  are  named  substances  and  artrihutes.  A  substance. 
however,  being-  to  us  nothing  but  either  tliat  which  causes,  or  tliai 
which  is  conscious  of,  phenomena ;  and  the  same  being  true,  mutatis 
mulandu,  of  attributes ;  uo  assertion  cuei  bo  made,  at  least  with  a 
meaning,  concerning  these  unknown  and  unknowable  entines,  (beyond 
their  mere  existence),  except  in  virtue  of  the  Phenomena  by  which 
alone  they  manifest  themselves  to  our  faciihius.  When  we  say,  Socrates 
wn«  contemporary  with  the  Pelnponnesian  war,  the  fonndation  of  tliis 
assertion,  as  of  all  assertions  concerning  substances,  is  an  o&scrtion 
concerning  the  phenomena  which  they  exhibit, — namely,  that  die  soriee 
of  facta  by  which  Socrates  manifested  himself  to  mankind,  and  the 
series  of  menial  stales  which  constituted  his  earthly  existence,  went 
on  stmultanenusly  ■with  the  series  of  facts  known  by  the  name  of  the 
Peloponncsian  war.  StilL  the  proposition  does  not  assert  that  alone  ; 
it  assorts  that  the  Thing  in  itseli,  the  noumetuiK  Socrates,  was  existing, 
and  doing  or  experiencing  those  various  facts,  during  the  same  time. 
Coexistence  and  sequence,  therefore,  may  bo  aflirmed  or  denied  not 
only  between  phenomena,  but  between  noumena,  or  between  a  noumo- 
non  and  phenomena.  And  there  is  one  kind  of  assertion  which  mav 
be  made  ri-'speriing  noumena,  independently  of  the  phenomena  which 
are  their  sensible  manifestation  ;  iJie  assmtion  of  tlieir  simple  exist- 
ence. But  what  is  a  nouraenon  ?  an  unknown  cause.  In  affirming, 
therefore,  the  existence  iif  a  iiouracuon,  we  affirm  cautmlioii.  Here, 
therefore,  are  two  additional  kinds  of  fact,  cnpablo  of  being  asserted 
in  a  proposition.  Beoidcs  the  propositions  which  assert  Sequence  or 
<%)oxistencr,  there  are  some  which  assert  simple  Existence ;  and 
others  assert  Causation,  which,  subject  to  ilie  explanations  which  wiD 
follow  in  the  Third  Book,  musx  be  considered  pro\-i.sionaUy  us  a  distinct 
and  peculiar  kind  nf  assertion. 
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\  G.  To  tlieae  four  kinds  of  matter-of-fact  or  OAsertion,  must  bt 
added  a  fifth,  Rcaerablance.  This  was  a  speciea  of  attribute  which 
we  fuiraJ  it  imjioasiblo  to  analyze;  for  which  nojut^wncntum,  distinct 
(rom  the  olyecta  therasclvM,  could  he  Mrtigned.  In  inldition  to  prop- 
ositions which  assert  a.  acqiicncc  or  coexistence  between  two  phenom- 
ena, theru  arc  therefore,  also,  propositions  which  a&scrt  roBCmblance 
bctwften  them  ;  as,  Thia  color  in  like  that  color ; — The  heat  of  to-daj  is 
equal  to  the  heatof  yusterdity.  It  is  true  (hat  sucli  an  assertion  might 
with  some  plausibility  he  b-ought  within  thp  description  of  an  aOiriua- 
Don  of  sequence,  by  coiu*  ieiiug  it  us  an  assertion  iliai  the  simiiha- 
neous  contemplation  of  li.o  two  colors  injoltvieed  by  a  specific  feeling 
termed  the  feehn?  of  resemblance.  But  there  would  be  nothing 
gULfld  by  encumbering  ourso1ve»,  cspucially  in  this  place,  with  a 
generalizalioQ  wliich  may  be  looked  upon  m  atratueJ.  Logic  does 
not  iiiidcrt.iki3  to  analyze  things  into  thmr  ultiraatB  clemoTiiA.  IZesem- 
blancc  between  two  phcnuuicnn  is  muro  intelligible  in  iteelf  than  aiiy 
explanation  could  make  it,  and  under  any  classification  must  remain 

scificallv  diAiinct  from  the  ordinary  ca*e*  of  sequence  and  cocxiatencc. 

'It   is  sometimes  auiJ  ihut  ull  prupostitlucia  whatever,  of  which  tho 

predicate  ts  a  g(!nt^r;i]  nnino,  do,  in  puint  uf  fact,  affirm  or  deny  resem- 
iilance.     All  such  propositiotis  aflirra  that  a  thing  belongs  to  a  class; 
things  being  classed  together  acconling  to  llieir  resemblance, 

»rythiiig  is  of  coutm  classed  with  the  things  which  it  resemhlett 

Mt ;    and  thoncc,  it  may  be  tiaid,  whiMi  wu  affirm  that  gold  is  a 

reial,  nr  that  .Socrates  is  a  man,  tlie  aiKrmation  intended  is,  that  gold 

rogprables  other  metals,  and  Socrates  other  men,  more  nearly  than 

they  re:iemble  the  objoctd  contained  iu  any  otlior  of  the  claJKUs  cu- 

ordiuute  with  these. 

Tliere  is  some  slight  degree  of  foundation  for  this  rcmaric,  but  no 
more  than  a  slight  degree.  The  arrangement  of  things  into  classes, 
such  OS  the  class  nclal,  or  the  class  man,  is  grounded  mdeed  upon  a 
resemblance  among  the  things  which  are  placed  in  the  some  clarut,  but 
act  upon  a  mere  general  resemblance  :  the  resemblance  it  is  grounded 

jn  consisrs  in  Inc  possession  by  nil  those  things,  of  certain  common 

culiaritie!*;  and  those  peculiarities  it  w  which  the  Terms  connote, 
which  the  prt>podition3  consequently  assert;  not  the  re^tcmblanco : 
fbr  though  when  1  s;it,  Uold  is  a  metal,  I  say  by  implication  that  if 
there  be  any  other  metals  ic  must  resemble  them,  yet  if  tltero  were  no 
other  raelals  1  might  still  u^tKert  tlii!  prupusitiun  with  thi-  came  mean- 
ing OS  at  present,  namely,  that  gold  has  the  varidus  properties  implied 
in  the  word  raelal;  just  as  it  might  be  said,  Christians  arc  men,  even 
if  there  were  no  men  who  wore  not  Christians;  or  as  the  expreftsion, 
Jehovah  in  God,  might  he  u-u^d  by  the  iintii>st  Iwlieverin  tlie  unity  of 
the  godliead.  Propositions,  iberefiire,  in  which  objects  are  refoircd  to 
a  class  l>ecau8e  they  possesH  the  attributes  constituting  the  class,  are 

far  from  asserting  nothing  but  resemblance,  that  they  do  not,  prop- 

ly  B])i;aking,  oasert  reiicmblaiicc  at  ull. 

But  we  remarked  Kciinrt  time  ago  (and  the  reasons  of  the  remark 
win  he  more  fully  entered  into  in  a  :iubscquent  Book),  thntthci^issome- 

les   a  convenience  in  extending  the  boundaries  of  a  doss  so  as  l<i 

btude  things  which  possess  in  a  very  inferior  dogroe.  if  in  any,  the 

uracteristic  propcrtie*  of  the  class, — provided  they  resemble  ihal 
ciliw  imre  than  any  other,  insomuch  tlmt  the  general  propositions 
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which  are  Itvid  oflho  cTou  will  be  neaier  to  being  true  of  Uioen  ilimgs 
llitui  uny  .'iluT  equally  general  proportions.  A»,  for  in&tancc,  there 
are  siibataoces  called  nictals  %vliirli  liavv  virry  ft-w  of  tbc  propt-rtics  by 
which  mulals  are  commonly  recognized  ;  anil  nimos:  every  gniat  fcimily 
ofplantu  or  animals  faaa  a  fi>w  anomalous  genera  or  species  on  its 
harders,  wliiirh  arc  adniillccl  into  it  by  a  sort  of  courtesy,  and  concern- 
ing which  it  haa  been  mailer  of  discuiwiion  to  what  family  they  pniperly 
holongcd.  Now  when  the  claaa-name  is  prcdicaleJ  of  any  object  of 
this  deflcriplion.  we  do,  by  so  predicating  it,  af^rm  resemblance  and 
nothing  more.  And  in  order  to  be  scrupulously  correct,  it  ought  to 
be  saia,  that  in  every  case  in  which  wo  predicate  a  general  name,  wc 
Rtlirm,  iK»t  absolutely  that  the  object  possesses  ibe  properties  designa- 
ted by  the  name,  but  ih»t  it  either  pouesftes  those  propenies,  or  if  it 
dooB  not,  at  any  mte  rceembles  the  things  which  do  so,  more  than  it 
resemblea  any  other  things.  In  ninst  caee*,  however,  it  is  unneressary 
to  isuppose  any  Euch  alternative,  the  latter  of  the  two  grounds  being 
very  seldom  thut  on  which  the  assertion  is  made  ;  and  when  it  is,  tliere 
is  generally  some  slight  differencn  in  the  fi^rm  of  the  exprosston,  as. 
This  BpecicK  (or  gcnutt)  is  contidered,  or  may  he  ranked,  as  belonging 
to  such  and  eurh  a  family ;  we  ehovild  hardly  say  positively  that  it 
does  belong  to  it,  unless  it  possessed  une»]ui vocally  ino  properties  of 
which  the  ela»8-uame  is  Bcieiitifically  wgnificant. 

There  is  still  another  exceptional  case  in  which,  although  the  predi- 
cate is  a  name  of  a  class,  yet  in  predicating  it  wo  afiirm  nothing  but 
resemblance,  the  class  being  founded  not  upou  resemblance  in  any 
panicular  respect,  but  upon  gcntval  unanalyzable  resemblance.  The 
classes  in  question  ore  those  into  which  our  ttimple  sensations,  Ot 
other  simple  feelings,  are  divided.  Sensations  of  white,  for  instance, 
arc  classed  together,  not  because  wc  can  take  them  to  pieces,  and  say 
ihev  are  alike  in  this,  and  not  alike  in  tltat,  but  because  we  feel  them 
u»  be  alike  altogether,  although  in  different  degrees.  When,  ihcro- 
fore,  I  say,  The  color  I  saw  ycsierdiiy  wu»  a  white  color,  or.  The 
sensation  I  feel  is  nno  of  tightuetm,  in  both  cnses  the  aTtribute  I  affirm 
of  the  color  or  of  the  other  siciiaatiou  is  mere  resemblance, — simple 
likfneta  to  sensations  which  1  have  had  before,  and  which  hove  bad 
those  names  bestowed  upon  them.  The  names  of  feelings,  like  other 
concrete  general  names,  are  cunnotative ;  but  they  c^jnnolc  a  mere 
refirmhlanco.  Wlien  proclitatcd  nf  any  individual  feeling,  tlie  infor- 
mation they  convey  in  llmt  of  its  likeness  to  the  other  feelinjis  wliich 
we  have  been  arcustometl  m  call  by  the  siime  name.  And  thus  much 
may  suffice  in  illustration  of  the  kind  of  Propositions  in  which  the 
malter-of-fuct  oascrTcd  (or  denied)  is  simple  Besemblance. 

Existence,  Coexistemu'*,  Sonnonce,  Causation,  Resemblance :  one  or 
other  of  these  is  asserted  (or  deiiied)  in  every  proposition,  without  ex- 
ception. This  five-fold  division  is  su  exhBusti%'c  classification  of  mat- 
tcTB-of-fact ;  of  all  things  that  ran  bo  believed  or  tendered  for  belief; 
of  all  questions  that  can  bo  propounded,  and  all  anRwers  thai  can  be 
rAtumed  to  them.  Insteaff  of  Coexistence  and  Sdjuencc,  we  shall 
sometimeii  say,  Cjr  greater  particularity,  Order  in  I'lace,  and  Order  in 
Time  :  Order  in  Place  being  rme  of  the  modes  of  coexistence,  not  ue- 
cessory  to  be  mom  particularly  analyzed  here ;  while  the  mere  fact  of 
coexistence,  or  simultaneousncftK.  may  be  dossed,  together  with  So- 
ljuAiuw,  tmderthft  bead  of  Order  in  Time. 
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)  7.  lo  the  foregoing  inquiry  into  the  import  of  Proponiiions,  we 
bave  tliouaiht  it  nocossary  to  analyzo  dirccUy  tlitwc  nlouo,  in  which  the 
terms  of  tha  propoHttion  (or  iho  pret)ical<3  at  leiut)  are  comTctelorius. 
But,  in  doing  &o,  we  have  indirecdy  aiistlyzed  those  in  ivhich  the  terras 
•re  abHtract.     The  di>»tincliuii  botwcoit  ao  abstract  tunn  and  ii«  or- 
onditig  concrete,  \n  no  difffraiiCH  in  what  thoy  are  appointed  to  pig- 
ify ;  for  the  real  signification  of  a  cuitcroto  genorai  name  is,  a»  we 
,vo  fto  often  said,  its  coniiution ;  ami  what  rho  concroio  lorm  con- 
on,  formfl  the  entire  meaning  of  thu  abittract  name.     Sidco  there  ix 
lOthiug  in  the  import  of  an  abstruct  imnui  which  is  not  in  the  import 
f  the  corrcaponding  concrete, it  is  natural  to  suppose  that  neither  caD 
ore  he  anything  in  the  import  of  a  proposition  of  which  the  terms  are 
ibdtract,  but  what  there  in  in  Bomo  propuaiiion  which  can  be  fhtmod  of 
ncrote  terms. 

And  this  presumption  a  closer  examination  will  confirm.     An  ab- 

ract  name  i<i  the  uumc  of  un  attribute,  or  combination  of  attributes. 

he  correiipnnding  concrete  ia  a  namn  given  tn  things,  because  of,  and 

order  to  expreM,  their  possontng  thiit  attrihuto.  or  Tliat  combination 

r  attributes.      \iV1icri,  therefore,  wo  predicato  of  anything  a  concrete 

am£t,  the  attribute  U  what  we  in  reahiy  predicate  of  it.      But  it 

an  uow  been  shown  that  in  all  prouuaitiouB  of  wbic}i  tlic  prcdicatu  U 

a  concrete  name,  what  is  realty  prcuioatiul  i»  ono  of  tivo  things:   Xix- 

lAEence,    Coexistence,    Causation,    Sequence,    or    Resemblance.      At> 

tribute,  therefore,  isi  nccettsarily  citlicr  an  oxi^tonce,  a  cooxistenco 

caoMtion,  a  sequence,  or  a  rc«omblanco.     Wlien  a  propoeition  con- 

of  a  subject  and  predicate  which  are  abstract  tcnus.  it  consistA  oi 

which  muDt  necesjiarilly  signity  one  or  other  of  these  thingH. 

len  we  prcdicato  of  any  tiling  an  abstract  name,  wu  affirm  of  the 

ing  that  it  is  one  or  other  of  these  five  things ;  that  it  is  a  case  of 

Existence,  or  of  Coexistence,  or  of  Causation,  or  of  Sequence,  or  of 

Resemblance. 

It  in  irapodsiblo  tn  imagine  any  propoitition  expressed  in  abstract 
torras,  which  cimnot  be  transfonnod  into  a  precisely  equivalent  propo- 
ution  in  which  tbo  terms  are  cxincrete,  numely,  ciUif^r  thu  cuiicrcto 
names  which  connote  the  attributes  th^m^elvcH,  or  the  namos  of  the 
'^jHnJa-menta  of  those  attributes,  tlie  lacts  or  phonomuna  on  which  they 
iro  grounded.  To  iiluHtrato  the  latter  case,  let  us  take  this  propo- 
iiiion,  of  wliich  only  the  subject  is  an  abstract  name, — "  ThouglillciWi- 
ie«s  is  dnngennus."  Thoughtlessness  is  an  attribute  grounded  on  the 
facts  which  we  rail  thoughtl«;HA  nctiotu  ;  and  the  proposition  is  equiva- 
lent tn  this,  Thoughtless  actions  aro  dungoruu«.  In  the  next  example 
the  predicate  as  well  as  the  subject  are  abstract  names :  "  Whilenesn 
is  a  color;"  or  "  Tho  color  of  snow  is  a  whitonoss."  Thoso  attributes 
Iwing  grounded  upon  sensations,  the  equivalent  propositioiu  in  ibc 
concrete  would  be.  The  fionfiiuion  of  white  is  one  of  the  acnsatioiu 
called  tho«e  of  color, — The  Herniation  of  sight,  canned  by  looking  at 
anow,  is  one  of  the  seiLsaliuns  called  fensaiions  of  while.     In  these 

5 repositions,  as  we  have  before  seen,  the  matter-of-fac^  asserted  is  a 
Le^cmblance.  In  tho  following  exnmplett,  the  concrete  terms  are 
chose  which  directly  corrospond  to  the  abstract  name« ;  connoting  the 
aUributc  which  these  denote.  "  Prudence  ia  a  virtue  :"  thie  may  bo 
rendered,  "  All  prudent  persons,  in  to  far  at  prudent,  are  \-irtuoiw :" 
**  Coorage  is  deiterving  of  honor"  thtui,  "  All  cuurageotu  persons  ore 
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desorving  of  lioiiur  so  far  forth  as  ihcy  arc  courageous;"  wliicli  is 
c<|uivalctit  to  thift — "  All  onurageous  pereom  desciTC  an  addition  tu  the 
hnnnT,'or  a  diminutiou  of  ihc  disgrace,  which  would  uttach  to  ttiem  on 
other  grounds." 

Ill  order  to  throw  still  fiirthcr  light  upou  the  import  of  propoeitiona 
of  which  the  torms  aru  abstract,  we  mil  subject  one  of  tlio  example* 
given  above  to  a  minuter  analysis.     The  propowirinn  we  fthall  select  is 
the  following—"  Prudence  is  a  virtue."     Let   us  substitute  for  the 
wnrd  virtue  an  cc]uiva]eiit  but  more  defiuiie  expre^ion,  such  as  "  a 
nii'nial  quality  hpiiehcial  to  society,"  or  '*  a  mental  quality  pleafing  to 
Cioil,"  or  whichever  other  of  the  dc-fiiiiliona  uf  virtue  \vu  preter.     AVlial 
the  proposition  asserts  is   a  se()ucttce,  uccnnipanied  with  ciiusaliou, 
namely,  that  benefit  to  society,  or  that  the  approval  of  God,  is  con«frqucnt 
upon,  and  caused  by,  prudence.     Here  la  u  sequence ;  but  betw*een 
what  '\     "We  understand  the  consequent  of  the  seijuence,  but  wo  have 
yet  to  analvKe  iho  aniocedent.     Prudence  is  an  attribute  ;  and,  in  con- 
noNion  with  it,  t%v«  things  besides  itself  are  to  be  considered  ;  prudent 
persons,  who  aro  the  tubjatg  of  the  attribute,  and  prudential  conduct, 
which  may  bo  called  thejoundation  of  it.     Xow,  is  either  of  thesa  the 
(utcccdeut  1  and,  first,  is  it  meant,  that  the  approval  of  God.  or  benefit 
to  society,  is  attendant  upon  all  prudonT  yersott^i     No;  except  in  to 
far  forth  as  they  arc  prudent ;  fnr  prudent  persons  who  are  sconndrelB 
can  seldora  on  the  whole  be  benc^cinl  to  society,  nor  acceptable  to 
even  finite  wisdom.     Is  it:  upon  prudential  conduct,  then,  thai  divine 
opprobution  and  benefit  tn  niuiikitid  are  invariably  consc(|ueiit  t     Nei- 
ther is  thin  the  assertion  mraiit  when  it  is  said  that  prudence   is  a 
rintio  i  except  with  the  fame  reaervaiion  as  before,  ana  for  the  same 
reason,  namely,  that  pnideniial  conduct,  although  in  lofar  a*  it  is  pru- 
dential it  is  beneficial  to  society,  may  yet,  by  reason  of  aomc  other  of 
its  ({iialities,  he  productive  of  an  injury  outweighing'  the  benefit,  and  of 
a  divine  displcasuiv  rxreedint;:  the  approbation  which  would  be  due 
to  the  prudence.     Neillicr  the  substance,  therefore  (viz.,  the  pei-aon), 
nor  the  phenomenon  (the  conduct),  is  an  antecedent  upon  which  the 
other  term  of  iJie  sequence  is  unireisally  conaequcnL     itut  tlic  propo- 
sition, "  Prudence  i."*  a  virtue,"  is  an  universal  propuHilion.     What  ta  it, 
thru,  upon  which  the  proposition  aflirros  the  cfiects  in  question  to  bo 
universally  consequent  F     I'pon  that  in  the  person,  and  in  the  conduct, 
whieh  Cfluses  them  to  \to  called  pnideiit,  and  which  in  equally  in  them 
when  the  actimi,  though  pruiieiit,  is  wicked ;  namply,  a  rorrert  fore- 
sight of  consequences,  a  just  estirnatioii  of  tlieir  impunance  to  tlie  object 
in  view,  and  repression  of  any  unreflecting  impulse  at  variance  with 
the  (le!il>LTale  pur]«we.     Those,  which  are  states  of  the  person's  mind, 
are  the  rc-al  aiUeccdenl  in  the  sequimco,  the  real  cuuhc  in  the  causation, 
which  are  asserted  by  the  pinposition.      Hot  These  are  also  llio  real 
gTuuiid,  or  fonndaiion,  of  the  am-ihute  Prudence  ;  since  wherever  llieho 
stnrr«  ofniiiiil  exist  we  umy  prcdicute  prudence,  even  before  we  kiinw 
whether  any  conduct  lios  followed.      And  in  ihiii  manner  even*  asser- 
litni  respecting  an  attribute  may  lie  transfornied  into  an  as^eition  exactly 
equivalent  respecting  the  foci  or  phenomenon  which  is  the  ground  of 
the  attribute.     And  no  case  can  be  assigned,  where  that  which  is  pre- 
ilicated  of  the  fact  or  phenomenon,  does  not  belong  to  one  or  other  of 
the  five  specieji  formerly  eniimeraled  :  it  is  either  simple  ICxtstcnce.  or 
it  U  some  Sei[uencu,  Coexistence,  Causarion,  or  Resomblanoe. 


TKEBAL   ASD    REAL    PftOrOSlTIDNS. 


fS 


fAxu\  u  these  five  arc  the  only  thinofs  which  can  be  affirmed,  so  are 
the  only  tilings  which  can  he  doiiiod.  "  Ko  horses  are  web- 
■-  dooies  that  the  attributes  of  a  hone  ever  coexist  with  web-foet. 
coly  necessary  to  apply  tho  Bune  analysis  to  Panicular  afliTni- 
id  negations.  "  Scmie  birds  aro  wcb-footcd,"  affirms  thai,  with 
the  anributea  connoted  by  bird,  the  phenonifutm  web-Feet  ia  sometinkes 
coexistent :  "  Some  birds  are  not  web-tnoJed,"  aAscru  that  there  axe 
otkar  instanrcii  in  which  this  coexiKteuco  does  not  have  place.  Any 
findier  explanation  of  a  tiling  which,  if  the  previous  expoeition  ha^ 
been  assented  to,  is  so  obvious,  may  well  bo  spared. 


CHAPTER  VI. 


or  rRorosmoNB  mkeelv  vrrbal. 


$  I.  As  a  preparatiuu  for  the  inquiry  which  id  the  proper  object  ol 
Logic,  namely,  in  what  manner  propfwiiioiw  are  to  bo  provcJ,  wo  have 
found  it  neeeasary  to  inquire  wliat  tJicy  contain  which  requiros,  or  ia 
gnaceptiblo  of,  proof;  or  (which  is  tiie  same  thing)  what  they  assert. 
In  tho  cJurse  oflhis  preliminary  investigation  into  tljo  import  of  Prop 
o&itions,  we  examined  the  opiuion  of  tho  Conceptuatifits,  that  a  propo- 
sition is  the  exprc^iou  of  Q  relation  between  two  ideas ;  and  tho  doc- 
trine of  the  Nominalists,  that  it  is  ihc  expression  of  an  agreement  or 
dissgreomoot  between  the  meanings  oftwo  names.  Wo  Jccidud  that, 
as  general  theorie;^,  botli  of  thcic  arc  erroneous ;  and  that,  although 
propositions  may  bo  mado  both  respi'ctinijr  names  and  respecting  ideas, 
Dcitbcr  the  one  nor  the  otltor  are  the  flubjecc-matter  of  Propositions 
considered  f;cDcrally.  We  tlicn  examined  tlio  dilTeront  kinds  of  prop- 
iiMtiotis,  and  wo  found  that.  \%'ith  tho  exception  of  those  which  are 
merely  %*erba],  tliey  a!tfcrt  five  diflercni  kinds  of  matters  of  fact,  name- 
ly, Existeacu.  Order  in  Place,  Order  in  Time,  Causation,  and  Reaem* 
bianco  ;  that  in  every  proposition  one  of  ibo^o  iivo  is  either  affirmed,  or 
denied,  of  some  fact  or  phenomcuoii,  or  of  some  object  the  unknown 
source  of  a  fact  or  pbonomenon. 

In  distinguishing,  howe\'er,  the  different  kimis  of  matters  of  fact  as- 
serted ia  propasiliona,  we  reserved  one  class  of  propositions,  which  do 
not  rolaio  to  any  mitier  of  fact,  in  ilie  proper  sonso  of  tlio  term,  at  all, 
hot  to  tho  meaning  of  name«.  iSinco  names  and  their  tdguification  are 
Oatiroly  arbitrary,  such  propositions  are  not,  strictly  speaking,  su!>cep- 
tiWe  of  iniih  or  falsity,  but  only  of  conformity  or  disconfoi-mity  to  usage 
or  convention ;  and  all  tho  proof  ihey  arc  capable  of,  is  proof  of  U8age ; 
proof  that  the  wurds  have  been  employed  by  otliera  in  tlio  acceptation 
m  which  the  i^peakor  or  writer  desires  to  use  them.  These  propositions 
occupy,  however,  a  conspicuous  place  in  philoaophy ;  and  their  nature 
and  charucteri:)tics  are  of  as  much  impi)i1aiice  iu  logic,  us  tliose  of  any 
""the  other  clasaoa  of  propositions  previously  adverted  to. 
if  all  pnnxwitions  respecting  the  signification  of  words,  were  as  aim- 
plf  and  unimportant  as  those  which  served  us  fur  examples  when  ex- 
amining Hobbes'  theory  of  predicition,  viz.,  tlioee  of  which  the  subject 
and  predicate  are  proper  name.<i.  and  which  assart  only  that  those  names 
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have,  or  thut  they  have  not,  1>eoii  convontionolly  aMiB;iied  to  ihe 
individual;  there  wcnild  ho  litrle  to  attract  to  such  propoMiions  tho 
attcmirm  of  philoaopbun^.  But  the  clusa  of  merely  verbal  propusituniH 
embrarc's  nut  ouly  much  mure  than  these,  but  much  ninro  than  aoy 
proponirions  which  at  firet  sight  present  themselves  as  verbal ;  compro- 
hcnding  a  kind  of  assertions  which  have  been  regarded  not  only  ba 
relating  to  things,  but  as  huving  actually  a  iiwre  intimate  relation  with 
them  than  any  other  propositions  whatever-  The  student  in  philosophy 
vrill  perceive  tlmt  1  allude  to  the  distinction  ou  which  so  much  strMw 
was  laid  l>y  the  schoolrneii,  uud  which  has  been  retained  cither  under 
the  same  or  under  other  names  by  mont  mornphysirions  to  the  preujnl 
day,  viz.,  between  what  were  colled  essential,  and  what  were  called 
accidental  propositions,  and  between  essential  and  acctdentul  properties 
or  attributes- 

%  2.  Almost  all  melcphysiciunB  prior  to  Locke,  as  well  as  many  since 
hit,  limr),  have  made  a  great  mystery  of  Kssontial  Prediraiion,  and  of 
predicates  which  were  suld  to  bo  of  the  cssmce  of  the  snhject.  The 
essence  of  a  thing,  they  said,  was  thtit  without  which  the  thing  cmild 
neither  be,  nor  be  conceived  to  be.  Thus,  rationality  was  of  the  es- 
sence of  man,  because  without  rationality,  man  could  not  be  conceived 
to  exirtt.  Tho  different  aitributca  which  made  up  the  essence  of  die 
thing,  were  called  its  essential  properties ;  and  a  proposition  in  which 
any  of  these  were  predicated  of  it,  was  called  an  Kssmtia)  Proposi- 
tion, and  was  considered  to  go  deeper  into  the  noture  of  the  thing,  and 
to  convey  more  important  information  respecting  it,  than  nnv  other 
proposition  could  do.  All  properties,  not  of  the  esAencc  of  the  thing, 
were  called  its  accidents;  were  supposed  to  have  nothing  at  all,  or 
nothing  couipamiively,  to  do  with  its  inmost  natui-e;  and  the  proposi- 
tions in  whicli  any  of  these  were  predicated  nf  it  were  cHllfd  Acciden- 
tal Propositions.  A  connexion  may  be  traced  between  lliia  distinction, 
which  originated  with  the  schoolmen,  and  the  well  known  dogmas  of 
stttatantioi  secunda:,  or  general  substances,  and  stihatmitial  forms,  doc- 
trines which  under  varieties  of  hinguagc  pcnaded  alike  the  Arislot€!- 
lian  and  tho  Platonic  scJioo^  and  of  which  more  of  the  spirit  htis  come 
down  to  modem  timca  than  might  be  conjectured  from  the  disuse  of 
(he  phraseology.  The  false  views  nf  the  noluro  of  classifi cation  and 
generalization  which  prevailed  among  the  schoolmen,  and  (if  which 
these  dogmas  were  the  technical  expression,  afford  the  only  explanation 
which  can  bo  given  of  their  having  mlsundcnsioi^d  the  real  nature  of 
those  Essences  which  held  so  conspicuous  a  place  in  their  philnsophj. 
They  said,  truly,  that  man  cannot  bo  conceived  without  rationality. 
But  though  man  cannot,  a  being  may  be  conceived  exactly  like  a  man 
in  all  points  except  that  one  quality,  and  thoee  others  which  ore  tho 
cunditvons  or  consequences  of  it.  All  therefore  which  is  really  true  in 
tho  asflertion  that  man  citnnot  be  conceived  without  rationality,  is  only, 
that  if  he  had  not  rationality,  he  would  not  ho  reputed  a  man*.  Tliero 
is  no  iniposaihil'ty  in  conceiving  the  ihingy  nor,  for  aught  wo  know,  in 
its  existing  :  rht  impossibility  is  in  the  conventions  of  language,  which 
will  not  allow  tht  thing,  eyen  if  it  exist,  to  be  called  by  the?  name  which 
is  resei-ved  for  rat  imal  beings.  Rationality,  in  short,  is  involved  in  the 
meaning  of  the  wed  man  ;  it  is  one  of  the  attril)utes  connoted  by  the 
nairi".     The  easoncv  of  man,  simply  means  the  whole  of  tho  attributes 
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3(nmm«d  (>Y  the  word ;  ajid  any  one  of  tbosc  attributes  taken  oingly,  is 
an  UBseiiual  property  of  man. 

Tho  tloctnnes  which  prcvemed  the  Toal  meaning  of  Essences  from 
being  nncUmiood,  not  having  assumed  so  settled  a  shapo  in  the  timoni 
Arutollc  and  his  iratHcdiato  foIlo\vcr8  as  was  aftenvords  given  to  them 
by  tjie  Realists  of  tho  tniddle  ages,  we  find  a  nearer  approaclt  to  true 
Tietvs  of  thij  atibjoct  in  the  irritings  of  the  ancient  Ari^otelians  than  in 
tlieir  more  modem  followers.  Poqihyry.  in  liis  Isagogc,  approached  so 
uoar  to  the  true  conception  of  ejwences,  that  only  one  step  remained  to 
be  taken,  but  this  atep,  so  easy  in  appearance,  waa  reserved  for  the 
Nominalists  of  modem  times.  Uy  uttoiing  any  properly,  not  of  the 
jnco  of  the  thing,  yon  merely,  act^onling  to  Porphyiy,  made  a  differ- 
_  ice  in  it ;  you  made  it  aXkotov:  but  by  altering  any  property  which 
was  of  its  essence,  you  made  it  anof/ier  tiling,  &).Ao*  To  a  modem  it 
b  obvious  that  between  Ow  rliangn  which  only  makes  a  thing  different, 
and  tho  change  which  makes  it  another  thing,  tho  only  distinction  in 
that  in  the  one  case,  though  changed,  it  is  still  called  by  the  same  name. 
Thus,  pound  ice  in  n  mortar,  and  being  still  called  ice,  it  18  only  made 
Akkalov :  melt  it,  and  it  Incomes  &>.ao,  another  thing,  namely,  water. 
Now  it  is  really  iho  riaiuc  thing,  ('.  r.,  the  same  particles  of  matter,  in 
both  ca.4os ;  and  you  cannot  »(»  change  anything  that  it  shall  cease  to  be 
the  same  thin^  in  this  Rense.  The  identity  which  it  can  be  deprived 
of  t»  merely  that  of  the  name :  when  tho  thing  ceases  to  be  called  ice, 
it  heeomes  another  thing,  its  essence,  what  coattitutes  it  ice,  is  gone  j 
while,  so  long  as  it  continues  to  be  so  culled,  nothing  is  gone  except 
some  of  its  accidents.  But  these  reRections,  so  easy  to  us,  would  have 
been  difficult  to  pcrsorw  who  thouglit,  as  most  of  tho  Aristotelians  did, 
thnt  objects  were  made  what  they  were  culled,  that  ice  (for  instance) 
was  made  ice,  not  by  tho  |Kissossinn  of  cerinin  properties  to  which 
mank-iud  hare  chosen  to  attach  that  name,  but  by  paiticipaLion  in  the 
nature  of  a  certain  general  xuhstance,  called  hix  in  geuerai,  which  sub- 
Ktaure,  together  with  all  the  properties  that  belonged  to  it,  inhered  in 
every  individual  pii-co  of  ice.  As  they  did  not  consider  these  universal 
subslances  to  be  attached  to  all  general  names  but  osily  to  aorao,  they 
tliought  that  an  object  Iiorrowed  only  a  part  of  its  properties  fi-om  an 
Universal  substance,  and  that  tlie  ii*st  belonged  to  it  individually  :  tho 
former  they  called  its  es-sence.  and  the  latter  its  accidcnu.  The  scbo 
laatic  doctrine  of  esscDccs  long  survived  the  theory  on  which  it  rested, 
thai  of  the  existence  of  real  entities  corropponding  to  general  terms; 
and  it  wa*  reserved  fi>r  Locke,  at  the  end  of  the  sorentcenih  century, 
to  convince  philosophers  that  tho  supposed  csseaecs  of  classes  were 
merely  tho  signification  of  their  names;  nor,  among  tho  signal  services 
which  that  groat  man  rendered  to  philosophy,  was  there  one  more 
needful  or  mure  raluable.t 


r<  ttai  Uiufiaifteteace*  in  che  ncciJcnUl  propcmos)  iii~?.eiot>  tioiouaiv'  at  it  UtaiTurOt 
(dtSvroncM  m  the  rucntial  propcrtioi  iV/.)M  —i'oarn.,  It^.,  mp.  iii. 

f  Ff  >«  omaiii;  tlie  (real  nain>!9  I'l  |>liiioM)|ihy  have  inet  with  a  liattlrr  mc4*iini  of  juitice 
froni  lh<i  pf«s4mt  gmiemtion  ihnn  Lochv ,  tlie  iinqofationod  rounder  of  t)ie  nnaljiUc  philo* 
~*^|r  of  iniiiJ,  but  whoM  doctrinei  were  tiimt  carkaiured,  than,  whontlwmctum  krnved, 
. ,  off  by  the  provailinc  Khoal  ovrn  wiili  rimiiiiiu\y,  iinil  who  it  now  regkidisl  by  od«  o( 
^mllictinii  iwrtiu  ID  phtla«i^liv  ua  iiii  diiOHlle  o(  Utit^itj  and  topluttty,  wbils  anumg 
~ba  still  adhere  to  Iho  sUndar^)  which  he  rBisod.tbora  tuia  heeii  n  di9r;iii«tt|iin  inhilrr 
fmctiticv  hM  r«putatioii  in  favor  of  IIoL>bes :  •  gr«ftl  vmiet,  sud  a^nrat  itunkef  (m 
t,  but  infrrior  to  Locke  not  oalr  m  aobcr  jud^pnent  but  ena  In  pruluiidiiy  aixl  Otigt 
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Now,  as  tbo  most  familiar  of  the  general  tiames  prodicabW  of  an 
abject  usually  connotes  not  uiio  only,  but  sovontl  attributes  of  tbe  dbjpctf 
ouch  of  wliicU  ttltributcs  Bcpuniti^ly  fonns  tils*>  tlie  bond  of  union  of  some 
class,  anil  the  meaning  of  some  general  nnmo;  we  may  prediirate  uf  n 
nam«  whicli  connotes  a  variety  of  attributes,  anoibcr  name  wbicb  '-un- 
notos  only  one  of  t]icso  attributes,  or  tiome  Mtiallor  number  of  llicm  tlinn 
alL  In  such  cases,  the  univorsal  affirmative  propoaition  will  be  true; 
since  wbatcvor  possossQs  the  whole  of  any  set  ul  attributes,  must  pas* 
sess  any  part  of  that  same  set.  A  proposition  of  this  son,  however, 
conveys  no  infoimatiou  to  any  que  who  previously  understood  the  whole 
meaning  of  tbo  ttirms.  The  propositions,  Kvery  man  is  a  corporeal 
being,  ^very  man  i&  a  tiring  creature,  Every  man  is  rational,  convey 
uu  knowledge  to  any  one  who  was  already  awart)  of  tlic  entire  meaning 
of  the  word  ntnn,  fur  tlie  meaning  of  tlio  word  inchides  all  tliis:  una, 
that  every  man  has  tlic  attributes  connoted  by  all  these  predicates,  is 
already  asserted  when  be  is  called  a  nuui.  Now,  of  this  nature  are  all 
the  propoaitionK  which  have  been  called  essential;  they  are.  in  fac^ 
identical  propositions. 

It  is  true  that  a  proposition  which  predicates  any  attribute,  even 
though  it  be  one  implied  in  the  namt>,  is  in  most  cas**^  undAraiood  to 
involve  a  tacit  assertion  tliat  tlicrc  cxUts  a  thing  corresponding  to  the 
name,  and  possessing  the  attributes  connoted  by  it;  and  this  implied 
aasortion  mar  convey  information,  even  to  thoRo  who  understood  the 
meaning  of  tlie  name.  Dut  tdl  iufuiiuution  uf  tliis  sort,  conveyed  by 
aD  the  essential  propositions  of  which  man  can  be  made  the  subject,  is 
included  in  the  assertion,  Men  exist.  And  tliis  assumption  uf  real  ex- 
istence is  after  all  only  the  result  of  an  impcrfeciJon  nf  language.  It 
arises  from  the  ambiguity  of  tbo  copula,  which,  in  addition  to  its  proper 
office  of  a  mark  to  show  that  an  assertion  is  made,  is  also,  as  we  have 
formerly  remarked,  a  concrete  word  connotiug  existence.  The  actual 
existence  of  the  subject  of  the  proposition  is  therefore  only  apparently, 
not  really,  impUed  in  the  predication,  if  an  essential  one :  wo  may 
say,  A  ghost  is  a  discnibotiied  spirit,  without  believing  in  ghosts,  fiiit 
an  occidental,  or  non-epsential,  affirmation,  doe-s  imply  ilie  real  exist- 
ence  of  the  subject,  because  in  ilic  case  of  a  non-existent  pubject  there 
is  nothing  for  the  proposition  to  assert.  Such  a  proposition  as,  Tlio 
ghost  of  a  murdered  person  haunts  the  couch  ol  The  munlerer,  can 
only  have  a  meaning  if  understood  as  implying  a  belief  in  ghosta ;  for 
since  the  signification  of  the  word  ghost  implies  nothing  of  the  ktud, 
the  speaker  cither  means  nothing,  or  means  to  assert  a  thing  which 
ho  wishes  to  be  believed  really  to  have  taken  place. 

Ic  win  be  hereafter  seen  that  when  any  important  consequencM 
seem  to  follow,  as  in  mathematics,  from  an  essential  proposition,  or,  in 
other  words,  from  a  proposition  involved  in  tlie  meaning  of  a  name, 
what  they  really  flow  from  is  the  tacit  assumption  of  the  real  existence 

mI  senius.  I.n(-lif,  Ihn  mot  mitilii)  nr  philmophvn.  nnd  oi\t  whoK  anpcnUtlons  bwtr  on 
Ctsry  subjsci  the  strongGet  mxrka  t>t  liaMng  liern  wrcughl  uul  frarti  the  nwlerial*  oi  his 
own  mind,  hu  bc«n  ininuken  for  nn  imwnrlhy  (ilBgiatiM,  while  llobWa  hM  l>«ii  eitoll«>l 
IS  lisvmi;  aDticipited  maiijr  of  his  IntUng  d'^ctrines.  He  djil  tiniiciii.ite  mtnr  of  ihem,  and 
th*  pre«nt  i»  an  itiMance  in  whnl  rnnniirr  it  was  Hrnrraliy  dimr.  11ic7  boln  irjtKtwl  tJw 
vch^utic  dceinnc  of  »**eiic«B  ;  bvl  Locke  umler&loci  ard  cxplainaii  what  lt>e»e  su^toosod 
HMDCe*  really  wore ;  Ilobbe*.  InatAwl  of  explalninff  the  dirtmrtion  b^ttWMiD  oHontuI  uid 
■oddsntsl  pniptiifH,  ntid  betweni  etteniial  and  accHlental  proponttiooa.  jomp^d  over  it, 
Bvoadenikition  which  suit*  at  most  onl)  oaarntia]  propoMtioiia,  and  scarcely  I  bow.  as 
I  of  PiofKwition  b)  gntenL 
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ieimjtfrt  5o  nametl.  Apart  from  this  Bssuraption  of  rcnl  exutcnce, 
Uut  rlasi,  of  pruposirioa^  in  whic:h  rhe  predicaie  is  of  the  ossencp  uf  Uio 
kbjpi^t  (that  is,  in  which  the  predicate  connotes  the  whole  or  part,  of 
nut  tho  subject  coiiii'jtt'H,  f'ut  iiotliiiijf  husidctt).  answers  no  purpose 
iut  that  of  anfotdinz  the  ivholt*  or  Rnme  part  of  the  nu'nning  ot  ihc 
name,  to  those  whu  aid  not  proriously  know  it.  Accordingly,  tfie  mo«t 
useful,  and  in  ftriclneas  the  only  usc^!,  kind  of  essential  prupusiliotis, 
are  DeHnitiona:  which,  to  be  complete,  should  unfold  the  whole  of 
whal  is  involved  in  the  nicanin;^  of  tho  word  defined;  tliat  is  (when  it 
is  a  couuoTative  word),  the  whole  of  what  it  connotes.  Iti  detining  *. 
name,  however,  it  b  not  usual  to  spcciiy  its  ontnro  connotation,  but  no 
much  only  as  is  sufficient  ro  mark  out  tbe  objects  usually  denoted  by 
it  from  all  other  known  object*.  And  somctimos  a  merely  accidental 
propciTV,  not  involved  in  the  meaning  of  tho  name,  ana^vers  this  pur- 
pose equally  we!L  The  various  kinds  of  definition  wliicb  these  dia- 
duclion^  give  ri.io  to,  and  the  purposes  to  which  ihey  are  respectively 
subaerricnt,  will  be  minutely  couiiidcred.  iu  the  proper  place. 

f  3.  According  to  the  above  view  of  essential  propositions,  no  prop 
i>ftili«n  can  be  reckoned  such  which  rclalos  to  an  individual  by  name, 
that  is.  in  which  the  subject  is  a  proper  name.  Individuals  have  no 
easences.  When  the  achoulmen  talked  of  the  esnence  of  an  individual, 
the^  did  uoi  mean  tho  properties  implied  in  its  name,  for  tlie  names 
of  individuals  imply  no  propertiea.  They  rofi^rdod  as  of  the  essence  of 
an  individual  whatever  was  of  tbe  essence  of  tho  apeciea  in  which  they 
were  accustomed  to  place  that  individual ;  t.  e^  ot  tlie  clftas  to  wbicii 
it  waA  mo«t  t^uniltarly  referred,  and  to  which,  therefore,  they  conceived 
that  it  by  nature  boluuf^cd.  Thus,  because  the  proposition,  Man  is  a 
rational  bein^,  iras  on  essential  proposition,  tlir>y  affirmed  ihe  same 
tbing  of  the  proposition,  Julius  Csesar  is  n  nitltrnal  being.  This  fol- 
lowed very  naturally  if  genera  and  spc-cies  were  to  bo  conwdered  an 
entities,  distinct  from,  but  inhering  in,  tlie  individuals  oomposiii^r  them. 
If  man  wa.s  a  substanc**  inhering'  in  each  individual  man,  ino  evtatce  of 
man  (whatever  that  mi(;ht  mean),  was  naturally  supposed  ro  accom- 
panv  it ;  to  inhere  in  John  lliomiison.  and  form  the  comtnon  enenee 
of  Thompson  and  Julius  Cajsar.  It  might  then  be  fairly  said,  that  ra- 
tionality, bcini;  of  the  essence  uf  Man,  was  of  the  essence  also  of 
Thompson.  liut  if  Man  altogether  be  only  (be  individual  men  and  a 
name  nestowed  upon  them  in  consequence  of  certain  common  proper- 
ties, what  becomes  of  John  Thompson's  essence"? 

A  fitndamental  error  i<t  seldom  expelled  from  philosophy  by  a  sinqle 
victDty,  U  retreats  slowly,  defends  every  inch  of  ground,  and  often 
racmns  a  footing  in  some  remote  fastness  after  it  has  been  driven  from 
the  open  country.  Tbe  easencos  of  intiividuals  were  an  unmeaning 
figment  aritsiiig  from  a  tnisapprehonsion  of  the  essences  of  cltt.<tse3.  yet 
Dven  Locke,  when  he  extirpated  the  parent  error,  could  not  shake 
himself  free  trom  that  which  was  its  fruit.  He  difltingnished  two  sorts 
of  esaencM,  Real  and  Nominal.  J  lis  nominal  essences  wore  tlie  es- 
■encas  of  claAses,  pxplained  nearly  as  we  have  now  explained  tbcm. 
Nor  is  anything  wanting  to  render  tlie  thinl  book  of  Litckc's  Essay  a 
nearly  ported  treatise  on  tbe  connotaiion  of  names,  except  to  freo  its 
iang\iagefrom  the  awumption  of  what  art  called  Ab«tract  Ideas,  which 
unfortunately  is  involved  in  the  phrasoologj,  alOiough  nut  necessarily 
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cunnectetl  with  the  tliougliti,  citntaiDcd  iti  that  imnitatal  Thml  Uook.* 
BuL,  beaidfM  nominal  esscQccs,  he  admitted  rue]  essences,  ur  eMcnctM 
of  iudividual  ubjccta,  wliicli  he  suppoHed  to  bo  the  causes  of  the  MJiisi- 
ble  properties  of  thnne  nbji'ctii.  Wc  luiow  not  (said  he),  what  tbeae 
are  (and  this  ocknowlcdgtncnt  rendered  the  ticiitjii  compuruuvety  in* 
nocuoiut) ;  but  if  we  did,  we  could,  trom  them  alone,  demoiiftrale  tlio 
ttenHible  proportit^K  uf  tho  object,  as  the  properties  of  thu  triuiiglo  arc 
demonstruled  frutn  ihc  definitiuit  of  thu  tnaiiglu.  I  shull  httvo  occasion 
to  revert  to  liitK  iheor)*  in  treating  of  DcmoD-itration,  and  of  the  con- 
dttions  undi'r  which  one  property  of  a  thing  adinitii  of  being  demon- 
strated trout  unulhcr  prupcrty.  It  is  enough  huro  to  rcintuk  llmt 
according  to  this  defimiiun,  tho  real  cosenca  of  an  object  ha»»  in  the 
pmgnws  of  phyfiica,  come  to  be  conceived  as  nearly  equivalent,  in  the 
caac  of  bodieH,  to  their  corpuscular  sti'uctiu'c  :  what  it  is  now  supposed 
to  moan  in  the  caso  of  any  other  entities,  L  would  not  take  upon  my> 
self  to  define. 

§  i.  An  essential  proposition,  then,  is  one  which  is  purcJy  verbal ; 
which  asuerts  of  u  thmg  under  a  particular  name,  only  what  Is  asiWTled 
uf  it  in  the  fact  of  calling  it  by  that  name ;  and  which  therefore  either 
gives  no  infonnation,  or  gives  it  respecting  the  name,  not  the  thing. 
Non-essenlial,  or  uccideutul  proponitiuns,  on  ihc  cuntrury,  may  be  called 
Real  Proptiriitinins,  in  opposition  to  Verb:il.  They  predicate  of  a  thing, 
soma  fact  not  involved  in  the  signification  of  the  name  by  which  the 
prop«)6ition  dpeakjs  i^it;  ttome  attribute  nut  cuuitoted  by  that  name. 
£>uch  are  all  propositions  concerning  tilings  individually  designated, 
and  all  gunornl  or  particular  propoflitigns  in  which  tho  predicate  con- 
onteA  any  attribute  not  connoted  by  the  subjecx.  All  tht^se,  if  true,  add 
(u  our  knowledge:  they  convey  informatiun  not  already  involved  in  the 
names  employed.  When  I  am  luld  that  all,  or  even  that  some  objects, 
which  have  certain  (jualities,  or  which  utand  in  certain  rolatioiut,  have 
also  certain  other  qualities,  or  stand  in  certain  utlicr  relations,  1  leaiii 
from  this  proposiiinn  a  new  fact ;  a  fact  not  included  in  my  knowledge 
of  the  meaning  of  die  words,  nor  c^'eu  of  tlio  existence  of  Things 
answeiing  to  the  slgnificalion  of  thuoe  words.  It  is  thia  class  uf  propo- 
aitiona  only  which  arc  in  themselves  instriKtive,  or  from  which  any 
instructive  propositions  cun  be  inferred. 

Nothing  has  probably  contributed  more  to  tlic  opinion  f=o  conmnmly 
prevalent  of  the  futility  of  tlie  school  logic,  dian  the  cirrumfilance  that 
almost  all  the  examples  ut>cd  in  the  common  school  books  to  illustrate 
the  doctrines  of  predication  and  of  the  syllogism.  couMst  of  essential 
propositions.  They  were  usually  taken  cither  from  tlie  branches  or 
from  the  main  trunk  of  iIki  Prcdtcamentat  Troo,  which  included  nothing 
hut  what  was  of  the  essence  of  the  species  :  Oinne  lorput  est  suhstanlia, 
Omne  ammai  at  corjms,  Omnis  Jurnu)  est  corpus,  Omnu  homo  est  ami- 
tnal,  Omni*  ftomc  est  rationalu,  and  bo  forth.     It  ts  far  from  wonderful 

*  The  Btwayi  acut«  aivl  o(l«ii  itrofouml  author  of  An  OuUint  of  Srmatol'frif  <Mr.  D-  H 
Hmari)  )u«llr  iwyt,  ■*  Locke  will  be  mueli  man  intolligit>l«  if,  in  Iho  imiofitf  of  place*.  w« 
•ubstitute -Uia  kikowlnlKe  of' fur  whit  he  caLU. 'Ihc  utct  of"  (p.  10).  Amaog  ttio  many 
criticisnia  upon  Locka'a  ubo  of  the  vrortl  IilRa,  tlii)  is  Win  unlv  onn  wmrli,  an  it  u|>penra  In 
me,  preciacly  hits  Ihe  mnHc ;  and  I  quotv  K  for  lb«  additional  reuaii  tbat  It  preciaiily  ex- 
pieaam  tho  point  of  dilTfrence  r«a[>ectij)K  Ifae  import  of  Propoaitiona,  b«tw««n  my  view  tod 
irtwt  I  haia  calltn)  tliu  Conc-rptunliat  view  of  tbem.  Where  i  ConceptualiM  taya  that  ■ 
Dame  or  •  Dfoposititni  rij>rrs»es  uur  Ii)ni  nf  a  thing,  I  »hoold  fCDcnU;  M/ (matmd  of  001 
Um)  our  Knowtedie,  or  BvUef,  oooreming  the  thins  >^*^ 
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thai  the  syllogietic  art  should  have  bccu  thought  to  be  of  do  ubb  in 
BSfti.tting  corroct  reuoDing,  when  almost  tlio  uuly  pnmositiotift  which, 
in  the  haii<l*  of  its  professed  toachent,  it  was  employea  to  prove,  weia 
such  a&  cvci'y  ono  assented  Ui  %%'iLhaut  proof  the  moment  he  compre- 
hondod  the  meaning  of  llio  ^vords :  ana  aUtod  exactly  on  a  level,  in 
point  of  evidence,  with  the  premisea  from  whic-h  they  were  drawn.  I 
nave,  therefore,  throughout  this  work,  studiously  avoided  the  employ- 
ment of  essential  protK>»itious  as  examples,  except  ivliero  tho  nature  of 
die  principle  to  be  illufitraied  specifically  required  them. 

^  5.  Witli  respect  to  propoiiitionA  which  do  convoy  information, 
which  ossurt  something  of  a  T lii'ig.  tinder  a  natno  that  does  not  already 
presuppivse  what  is  about  to  bo  asstmed,  there  are  two  difiercut  aspecta 
u  whirh  theau,  or  rather  such  of  thorn  as  ore  general  propositions,  may 
bu  ooii^idered  :  we  may  either  look  at  thorn  as  ponions  of  specula- 
tive truth,  or  as  memoranda  for  practical  use.  According  as  we  con- 
sider prupoHitions  in  one  or  tho  other  of  these  lights,  their  im|*nri  taay 
be  convoniuDtly  expressed  in  ono  or  in  tho  otlior  of  two  formulas. 

According  to  tlie  formuhi  which  we  have  hitliertu  employed,  ond 
which  is  best  adapted  to  express  the  import  of  tho  pmposition  as  a 
poition  of  nor  rheoretiral  knowledge.  All  men  are  mortal,  means  that 
die  aiiributos  of  muu  tire  always  accompanied  by  the  attribute  mor- 
"^  ity ;  No  men  are  gtxU,  raeaai  that  the  attributes  of  man  am  never 
^mpanied  by  the  attributes,  or  at  least  nerer  by  all  the  attributes, 
of  a  god.  Dut  when  the  proposition  is  con^iidcrcd  as  a  memorandum 
fur  practiral  uho,  we  ^hall  find  a  diderent  mode  of  expressing  the  same 
meaning  better  adapted  to  indicate  the  office  which  llio  pro]>osilinn 
performs.  The  practical  use  of  a  proposition  is  to  apprise  or  remind 
Ds  what  we  have  to  expect  in  any  individual  cose  wUch  comes  within 
the  assertion  contained  in  the  proposition.  In  reference  to  tlus  pur- 
pose, the  propodition.  All  mon  are  mortal,  means  that  tho  attributes  of 
man  are  rviacncc  vf,  are  u  mark  of,  mortality  ;  an  indication  by  which 
tho  presence  of  that  attributo  is  maile  uianifeBt.  No  men  are  gods, 
means  that  the  atti-ibules  of  man  are  a  mark  or  evidetico  that  some  or 
all  of  the  attributes  uf  a  i^>d  are  not  there ;  that  where  the  former  are, 
we  need  not  expect  to  find  the  latter. 

These  two  forms  of  expression  are  at  bottom  equivalent ;  but  the 
one  points  the  attention  nioru  directly  to  what  a  proposition  means,  the 
laner  to  the  manner  in  which  it  is  to  be  uaod. 

Now  it  is  to  bo  observed  that  Reasoning  (tho  subject  to  which  wo 
arc  next  to  proceed)  Is  a  process  into  which  propositions  enter  not  as 
ultimate  results,  hut  as  means  to  the  eslablishmeut  of  other  proposi- 
tions. We  may  expect,  therefore,  that  the  mode  of  exhibitmg  the 
import  of  a  general  proposition  which  shows  it  in  its  application  to 
practical  use,  will  best  express  the  fiinction  which  propositions  per- 
tbrm  in  Reasoning.  And  accordingly,  in  tlie  tlieory  of  Reasoning,  the 
mo«Je  of  viewing  the  subject  wliich  considers  a  Proposition  as  asserting 
thai  one  &ct  or  phenomenon  is  a  mark  or  evidence  of  anoUier  fact  or 
phenomonoD,  will  be  found  almost  indispensable.  Fur  the  purposes 
of  that  Theory,  the  best  mode  of  defining  the  import  of  a  proposition 
is  not  the  mode  which  shows  the  most  clearly  what  it  is  in  itself,  but 
that  which  most  distinctly  HU((geati>  tliu  manner  in  which  it  may  be 
made  available  for  advancing  from  it  to  other  propositions. 
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CHAPTER  Vn. 

OP  THE  NATr«E  OF  CLA8SIP1CATION.  AND  THE  FIVE  PREDICADLE8. 

§  1.  In  examining  into  the  nature  of  general  propoititionB,  wo  h&Tu 
adverted  mticli  \o^v  tlian  is  usuu)  with  Logicians,  to  tbc  ideas  of  a 
Class,  and  ClaflBilir.itinn ;  idcajt  wliirli,  nince  the  He^Ust  doctrine  ci 
General  Substances  went  out  of  vogiie,  have  formed  the  haiiia  of  almoat 
oveiy  attempt  at  n  nliiluaopliical  theory  of  sjcnoral  terms  and  general 
propositions.  We  linve  ronsidorcd  ecnernl  names  as  having  a  moon- 
ing, t]viite  independently  of  their  being  the  names  of  c]a«aes.  That 
cirtumstanco  is  in  truth  accidental,  it  being  wholly  immaterial  to  the 
nigniHcntion  of  the  nnmo  whether  thero  are  many  objects  or  only  one 
to  which  it  happens  to  be  applicable,  or  whether  there  be  any  at  all 
Glod  ia  an  muvlt  a  general  term  to  the  Christian  or  the  Jew  as  to  the 
Polythciet ;  and  dragon,  hippogriff,  chimera,  mcnnaid,  ghoei,  ore  as 
much  BO  aH  if  real  objerla  existed,  correiipejnding  to  those  naniM. 
Every  name  the  signiHcation  of  which  is  constituted  by  attributes,  ia 
potentially  a  name  of  an  indefinite  nnmber  of  object* ;  but  it  needs 
not  be  BCitiully  the  name  of  any ;  and  if  of  any,  it  may  be  the  name  of 
•)nly  one.  Aa  soon  as  we  employ  a  name  to  connote  attributes,  the 
AingH,  bo  they  more  or  fewer,  M-hicb  happen  to  poBseaa  thoee  attri- 
bulOB,  nre  couutituled.  ipsojucto,  u  class.  But  in  predicating  the  name 
WB  prvdirate  imly  the  aiiributcB  ;  and  the  fact  of  belonging  to  a  claaa 
does  not.  in  ordinary  cases,  come  into  view  at  all. 

AUhongli,  however,  Preiiiralion  do«w  not  prpjtnppoRe  C1a«i«inealiun, 
and  although  the  theon,-  of  Names  and  of  Propoaitions  is  not  cleared 
Up,  but  only  encumbered,  by  intruding  the  idea  of  chuwincation  into 
it,  there  is  noTenheleiw  a  clone  connexion  bfjlween  ClassiB cation,  and 
the  employment  of  General  Names.  By  every  general  name  which 
we  introduce,  wo  create  a  class,  if  there  be  any  existing  tlungB  to 

{:oinpo8a  it;  tliat  is^anyThingB  corresponding  to  the  sigDiBcation  of 
he  name.  Claiscs,  iherefuro,  mostly  owe  their  existence  to  general 
language.  But  •ji^n^'ral  language,  also,  tJiough  that  t«  not  The  most 
common  cas<'.  ■  s  owc-s  its  existence  to  classes.     A  general, 

which  is  as  mu  -ay  a  significant,  name,  is  indeed  mostly  intro- 

duced because  we  have  a  signification  to  express  by  it ;  because  wo 
need  a  word  by  means  of  which  to  predicate  the  attributes  vduch  it 
connotes.  But  it  is  also  true  that  a  name  is  sometiTnes  Introduced  bo- 
rau'ie  we  have  found  it  convenient  to  create  a  class ;  l>eranR0  we  have 
tliought  it  useful  fnr  the  regulation  of  our  mental  operations,  that  a 
certain  group  of  objects  should  be  thought  of  together.  A  naturalist, 
for  purposes  connected  with  his  partioilar  science,  sees  reoHon  to  dis- 
tribute the  animal  or  vegetable  creation  into  certain  groups  rather 
ihan  into  any  others,  and  he  retimres  a  name  to  bind,  as  it  were,  each 
of  his  groapa  together.  It  must  not,  however,  ho  supposed  that  surh 
names,  when  introdnced,  differ  in  any  respect,  as  to  their  mode  of  sig- 
nification, from  other  cunnotativc  names.  TIjo  classes  which  they  do- 
note  are,  aa  much  as  any  other  classes,  roTMtitiiicd  by  cetlain  common 
attribtiEcn  :  and  iheir  names  are  significant  of  those  attributes,  and  o' 
notliing  else.  The  names  of  Cuvier's  classes  and  orders,  Planfi- 
grades,  Digitigradf*^  tec,  are  as  much  thtt  expression  of  attribulfw,  as 
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Barnes  had  preceded,  infiteiid  of  growing  out  of,  his  Claflsificftp 
tion  of  AuiraalB.  The  only  peculiarity  of  Uie  case  is,  Uiat  the  conve- 
nicQco  of  classificalioii  wus  horo  tho  primary  motive  for  intty>ducing  the 
names ;  while  in  other  ra^en  the  name  is  introduced  ajt  a  meam  of 
predicatioa,  and  the  formation  of  a  class  denoted  hy  it  la  only  an  indi* 
roc't  couscciucnco. 

The  principles  which  ought  to  regulate  Classification  a»  a  logical 
procoM  gub8er%-ient  to  tho  inve»tigation  of  truth,  cannot  bo  discussed  to 
aiiy  purpD««  until  a  much  laior  stage  of  our  inquiry.  Unt,  of  classifi- 
cation as  resulting  from,  and  implied  in,  the  fact  of  employing  general 
language,  we  cannot  furb<.;ar  to  treat  here,  without  leaving  tho  theory 
of  general  names,  and  of  their  employment  in  oredicaiion,  mutilated 
<md  formloM. 

5  2,  This  portion  of  tho  theory  of  general  language  i«  the  subject  ol 
what  is  termed  the  doctrine  of  the  Predicablcs  ; — a  set  of  distinctions 
handed  du^vn  from  Aristotle  and  his  follower,  Porphyr)',  many  f>i' 
which  havo  taken  a  ttrm  root  in  scientific,  and  some  of  tliem  even  in 
popular,  phraseology.  The  Prcdicibles  are  a  five-fold  di\i9ion  of  Gen- 
eral Names,  not  irrounded  as  usmJ  upon  a  diSercuce  in  their  mean- 
ing, that  is,  in  ihfi  airrihuie  which  Uioy  connote,  but  upon  a  difference 
in  the  kind  of  cIush  which  they  denote.  We  may  predicate  of  a  thing 
five  difierent  Tarieties  of  class-name  :— 

A  geitiu  of  the  thing         (yivof ). 

A  tpccies  (fcidof). 

A  differentia  (dto^opd). 

A  proprittm  (Miitv). 

An  accideiu  {tWfjQfQtjKd^). 

It  is  to  be  remarked  of  these  distinctions,  that  thoy  express,  not 
what  the  pretlicato  is  in  its  own  meaning,  but  what  relation  it  bears  lo 
Uio  subject  of  which  it  happens  on  the  particular  occasion  to  be  predi- 
cated. There  are  not  Rome  names  which  are  exclusively  genera,  and 
crther^  which  are  exclusively  species,  or  differentia-:  but  tho  sarao 
name  is  referred  to  one  or  another  Predicahle,  according  to  the  sub- 
ject of  which  it  is  predicated  on  the  particular  occasion.  Ajtiraal,  for 
mstancc,  is  a  genus  with  respect  to  Man,  or  John;  a  species  with  re- 
spect to  Substance  or  Being.  Rectangular  is  one  of  tlio  Differentia  of 
n  geometrical  square  ;  it  is  merely  one  of  the  Accidentia  of  the  table 
an  which  I  am  tvriting.  The  worde,  genus,  species,  &c,  are  therefore 
tclativo  terms ;  they  arc  names  applied  to  cortain  predicates,  to  ex- 
press the  relation  tiet^veen  litem  and  some  given  subject :  a  relation 
grounded,  as  we  shall  see,  not  upon  what  the  predicate  coimotes,  but 
ipon  tho  class  which  it  {Joiotes,  and  upon  the  place  which,  in  some 
^Ton  claseification,  that  class  occupies  relativoly  to  the  particular 
lubjoct. 

\  3.  Of  these  fivo  names,  two,  Genus  and  Species,  are  not  only  used 
by  naturalists  in  a  technical  acceptation  not  precisely  agreeing  with 
tn^r  philosophical  meoning.  but  have  also  acfiuired  a  popular  accep- 
tation, much  more  general  than  either.  In  this  popular  sense  anv  two 
classes,  one  of  which  includes  tho  whole  of  the  other  and  more,  may 
be  called  a  Genus  and  a  Species.  Such,  for  instance,  are  Animal  and 
Man  ;  Man  and  Mailiematician.     Animal  is  a  genus  ;  Man  and  Bruf* 
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or©  il»  two  Species;  or  we  may  dinde  it  into  a  greBt«"  number  oJ 

rriea,  as  man,  horso,  dojr,  &c.  Biptd,  or  txno'fooUd  animal,  may 
be  eonsitlered  u  gt'iiuR,  of  wliirli  man  and  bird  are  twu  fipecifj. 
Taate  is  a  ^tiua.  of  whirh  pweet  ta-sto,  Boiir  taste,  sail  tnsle,  ice.,  are 
flpecies.  VirfKe  is  a  geiius ;  justice,  prudence,  courage,  fortitude, 
generoftity.  Sec,  are  it*  specifa. 

Tbo  Aame  rlasa  which  is  a  ?enuA  with  Toference  to  fhfl  Bub-claasea 
or  Bpocios  included  in  it.  may  be  itself  u  species  witb  reference  to  ■ 
more  comprcliensive,  or,  &R  it  is  o!^cn  called,  a  superior,  genus.  Man 
18  a  ipecics  with  reference  to  animal,  but  a  genus  with  rofcmnce  to 
the  BpecioM  mathematician.  Animal  is  a  genus,  divided  into  two 
species,  man  and  bniro ;  but  nnimal  is  also  a  species,  which,  with 
another  species,  vegetable,  makes  up  the  genus,  organised  being. 
Biped  is  u  genus  with  reference  to  man  and  bird,  but  a  specioti  witn 
respect  to  tlm  superior  genu»,  animal.  Tasio  ia  a  genus  divided  into 
species,  but  also  a  mpecius  of  the  genuii  M^nsation.  Virtue,  a  genus 
with  reference  to  justice,  lemperanre,  4cc.,  is  one  of  the  species  oftbe 
genua,  mental  quality. 

Ill  thi:)  popular  sense  the  words  Genus  and  Species  lia\'c  pa-tscd 
into  common  diRcouTfto,  And  it  should  be  observed  that,  in  ordinary 
parlance,  not  the  name  of  the  class,  but  the  cltuts  itself,  is  said  to  be 
the  genus  or  »pe<^ies  ;  not.  of  coui*e,  the  class  in  the  sense  of  each 
individual  of  that  cla>i8,  but  the  individuals  collectively,  considered  ss 
U.U  aggregate  whole  ;  the  nameM  by  which  the  clntwi  is  designated  being 
then  called  not  the  genus  or  species,  but  the  generic  or  specific  name. 
And  thin  is  an  admissible  fnnn  of  expresHion;  nor  is  it  of  anv  import* 
ance  which  of  the  two  modes  of  npeaking  we  ndopt,  provided  the  rest 
of  our  language  is  consistent  with  it ;  but  if  we  call  tiic  class  itself  the 
genus,  u'e  munt  not  Talk  of  predicatintr  the  genus.  We  predicate  of 
man  the  Hamc  mortal ;  and  by  predicating  the  name,  we  may  be  said, 
in  on  intellijrible  m-n-se,  to  predicate  what  the  name  expresses,  tlie 
attribuir  mortality  ;  but  in  no  allowable  sense  of  the  won!  predication 
do  we  predicate  of  man,  the  clasa  mortal.  We  predicate  of  him  the 
fact  o^hetoHging  to  the  class. 

_6y  the  Aristotelian  logicians,  the  terras  genua  and  species  were 
used  in  a  more  rcptricTod  sense.  They  did  not  admit  every  ctaaa 
which  could  be  divided  into  other  clas«e-t  to  be  a  genus,  or  every  class 
which  could  be  included  in  a  larger  clasa  to  be  a  species.  Animal 
was  by  them  considered  a  genuH  :  and  man  and  brute  co-ordinnte 
species  under  that  genus :  hiped  would  not  have  been  admitted  to  be 
a  genus  with  reference  to  man,  but  a  propritim  or  arciden*  only,  .il^ 
Vas  requisite,  accordiug  to  iJicir  theory,  that  genus  and  species  should 
be  of  the  taaeitcA  of  the  subject.  Animal  was  of  tbeVsseiice  of  m^; 
biped  vraa  not.  And  in  every  classilication  they  coiwidcred  soinc  one 
class  as  the  lowest  or  infima  species;  man,  for  instance,  was  a  lowest 
species.  Any  further  divii^ions  into  which  the  class  might  be  capable 
of  being  broken  dutvn,  as  man  into  white,  black,  and  red  man,  or  into 
priest  and  layman,  they  did  not  admit  to  be  species. 

It  boa  Inrcn  seen,  however,  in  the  preceding  chapter,  that  the  dis- 
tinction between  the  essence  of  a  class,  and  the  attributes  or  properties 
which  are  not  of  its  eiMenrn, — -a  dintinctiou  whirh  has  given  occasion 
to  so  much  abstruse  speculation,  and  Lo  which  so  mystrnous  a  charac- 
ter was  formerly,  and  by  many  writers  is  still,  attached, — amounu  tf 
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aolhin^  more  than  the  diffbronco  between  those  attributes  of  the  cluit 
whir-h  are,  and  ihoao  which  are  not,  involred  in  the  signification  of  the 
ctaH8*name.  As  applied  io  indiNndaola,  the  word  Essence,  we  found, 
has  no  ineaning,  except  in  caniiexion  wiih  the  exploded  tcneiA  of  the 
Realiatx ;  and  what  the  schoolmen  cha«c  to  call  the  cMcnce  of  an  iedi- 
ridusJ,  was  simply  the  essence  of  the  claas  Io  which  that  iiidindual 
Wis  most  familiarly  referred. 

Is  there  DO  difference,  then,  except  this  merel^r  verbal  one,  between 
the  clasatw  which  the  schoolmen  admitted  to  bo  ^Mieru  or  spocica,  and 
those  to  which  thoy  refiised  the  title  ?  Itt  it  an  ermr  to  regard  some  of 
the  differences  which  cxiat  amon^  ohjccta  as  differences  in  kind  (grnerf  i 
or  rptcic),  and  ullicrB  only  as  differences  in  tlie  accidcuu  I  Were  the  | 
schoolmen  right  or  wrong  in  giving  to  some  of  iho  claseea  into  which 
thinga  may  be  divided,  the  name  of  kinds,  and  considering  others  an 
secondary  divisions,  grounded  upon  differences  of  a  comparatively 
superficial  nature  I  Examination  will  show  that  the  Arieioitlianfl  did 
mean  Bomcihia^  by  this  dtstinctiou,  and  something  important ;  hut 
which,  being  but  indistinctly  conceived,  was  inadoqnately  expre-ssod 
by  the  phraseology  of  csseucca,  and  by  the  various  other  modes  ot 
■peach  to  which  tiiey  bad  recourse. 

§  4.  It  in  s  ftindameatal  principle  in  logic,  that  the  power  of  framing 
clssMis  is  unlimited,  as  long  as  there  ia  any  (even  the  smallest)  differ- 
ence to  found  a  distinction  upon.  Take  any  attribute  whatever,  and 
if  soms  things  have  it,  and  oiliurii  have  not.  we  may  gruund  upon  the 
attribute  a  division  of  all  things  inui  two  classes ;  and  we  aclnally  do 
BO,  the  moment  wo  create  a  mime  which  connotca  the  attribntc.  The 
narhber  of  possible  clajuw**,  therefore,  is  bonndleits ;  and  there  are  as 
many  actual  classes  (either  of  real  or  of  imaginary  things)  aa  there  am 
general  names,  positive  and  negative  together. 

But  if  we  contemplate  any  one  of  the  classes  so  formed,  such  as  die 
class  animal  or  plant,  or  the  class  sulphur  or  phosphorus,  or  the  clasit 
white  or  red,  and  consider  in  what  particulars  the  mdividuals  included 
in  the  class  differ  from  those  which  do  not  come  within  it,  we  find  a 
very  remarkable  diversity  in  this  respect  between  some  classes  and  ' 
others.  There  are  some  classeA,  the  things  contained  in  which  differ 
from  other  things  ouly  in  certain  paxticalara  which  may  be  numbered ; 
while  others  differ  in  more  than  can  bo  numbered,  more  even  than  we 
need  ever  expect  to  know.  Some  clait-iiefl  have  little  or  nothing  in  /- 
common  to  cbaractcrize  them  by,  except  precisely  what  is  connoted  ., 
by  the  name  :  white  things,  for  example,  are  not  distinguished  by  any 
common  properties  except  whiteness ;  or  if  they  arc,  it  is  only  by  such 
OB  ETC  in  some  way  dependent  upon,  or  connected  witli,  whiteness. 
But  a  hundred  generations  have  not  exhausted  the  common  properties 
of  animals  nrof  plants, of  sulphur  or  of  phosphorus;  nor  do  we  suppose 
them  to  be  L-xhauatible,  but  proceed  to  new  observations  and  experi- 
ments, in  the  full  rontidence  of  discovering  new  properties  which  were 
by  no  means  implied  in  those  we  previously  knew.  While,  if  anv  one 
were  to  propose  for  investigation  the  common  properties  of  aU  Aings 
which  are  of  the  same  color,  tlio  same  shape,  or  the  same  Hpacinc 
pavlty,  the  absurdity  would  be  palpable.  We  have  no  ground  to 
believe  that  any  such  common  properties  exist,  except  such  as  may  be 
ahowT)  to  be  involved  in  the  supposition  itself,  or  to  be  derivable  &om 
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it  hy  soino  law  o(  cauAation.    It  appears,  ihcrofore,  that  iho  propcrti« 

ion  which  we  gTYiimd  our  claaaea,  soinetiraea  cxhauBL  all  that  the  doM 
hu  in  common,  or  coalaiu  it  all  by  sumu  mo<Iu  uf  implication ;  but  in 
other  tasiancctt  wo  make  a  aeiection  of  a  few  properties  from  among 
HOC  only  a  greater  number,  but  a  number  inexhaustible  bj  us,  and  lu 
which  B5  we  know  do  bouiKls,  thoy  may,  60  for  as  wo  are  cancemDd. 
bo  reijartied  as  infinite. 

There  is  no  impropriety  in  saying  that  of  these  two  clasaificaiions, 

ihfi_  one  oitswur:!  to  a  much  more  radical  distinction  in  the  ihiiiga  them- 

T'^itSvGs,  than  the  otlter  does-     And  if  any  one  even  chooses  to  say  thai 

/     the  one  classification  is  made  by  nature,  the  other  by  us  for  our  conve- 

/     uience,  he  will  be  right ;  provnded  he  raeoiis  no  more  than  this — that 

'-"''^here  a  certain  apparent  difference  berweon  tilings  (although  perhaps 

in  itself  of  little  moment)  answers  to  we  know  not  what  number  of 

olbcr  differences,  pervading  not  only  their  kno\vTi  properties  but  prop- 

erlies  yet  undiscovered,  it  is  not  optional  but  imperative  to  recognize 

this  difference  oh  the  fuuiidatiun  of  a  specific  distinction :  while,  on  tfaa 

contrtiry,  differences  tliat  aio  merely  linite  and  determinate,  like  those 

designated  by  the  words  white,  black,  or  red,  may  be  disregarded  if 

^  the  purpose  ior  which  the  classilication  is  made  does  not  require  atten- 

/   tion  to  thoae  particular  properties.    The  differences,  however,  are  made 

^^ — by  nature,  in  both  cases;  while  the  recognition  of  those  differences  as 

grounds  of  closailicalion  and  of  naming,  is,  ei^ually  in  both  eases,  llic  act 

of  man :  only  in  the  one  case,  the  ends  of  language  and  of  classification 

would  be  subverted  if  no  notice  were  taken  of  the  difference,  while  in 

the  other  case,  the  necessity  of  taking  notice  of  it  depends  upon  the 

imponaace  or  unimportunco  of  the  puxticular  quuUiios  in  which  the 

difference  happens  to  consist. 

^  Now,  these  classes,  distinguished  by  unknown  multitudes  of  prop- 
erties, and  not  solely  by  a  few  doterminate  ones,  are  the  only  cuisees 
which,  by  the  Aristotelian  logicians,  were  considertul  as  genera  or 
species.  Differences  which  extended  to  a  certain  property  or  proper- 
ties, and  there  terminated,  they  considered  as  diflbrenccs  only  in  the 
accidents  of  things ;  but  %vhcro  any  clasa  differed  from  other  ihingB  by 
an  in&uite  aories  of  diffurences,  known  and  unknown,  they  considered 
the  distinction  as  one  of  kind,  and  apoke  of  it  as  being  an  euaUial 
difference,  which  ia  also  one  of  the  usual  meaninga  of  that  vague  ox- 
rcsaion  at  tlio  present  day. 

Conceiving  the  schoolmen  to  have  been  justified  in  drawing  a  broad 
lino  of  separation  between  these  two  kinds  of  classes  and  of  clasS'dia- 
tInctiuiLs,  1  shall  not  only  retain  the  dt\'i&ion  itself,  but  continue  to 
expreM  it  in  their  language.  According  to  that  language,  the  proxi- 
mate (or  lowest)  Kind  to  which  ouy  individual  is  referable,  is  called 
its  species.  Conformably  to  this.  Sir  Isaac  Newton  would  bo  said  to 
bo  of  the  specioA  man.  There  are  indeed  numerous  sub-clossca  in- 
cluded in  the  class  man,  to  which  Sir  Isaac  Kewluu  uUo  belongs ;  as, 
for  example,  Christian,  and  Englishman,  and  Mnlbemotician.  But 
theec,  though  distinct  classes,  are  not,  in  our  sense  of  the  term,  distinct 
Kinds  of  men.  A  Christian,  for  example,  differs  frnm  other  human 
beings  ;  but  he  differs  only  in  the  attributo  which  the  wnrd  expresses, 
ttunely,  belief  in  Christianity*,  and  whatever  ebe  tliat  implies,  either  as 
hivolved  in  the  fact  it^df,  or  connected  with  it  through  some  law  of 
oausa  and  effect.    We  should  never  think  of  inquiring  what  propertiiM. 
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uncnntieclcd  with  Chriatianiiir,  are  common  to  all  Christians  and  p«« 
culiar  lo  them ;  while  Jn  re(|;»rd  to  all  Men,  phyBiologidta  are  porpotu-\ 
ally  carrying  on  such  an  imjuirj- ;  nor  ia  tho  answer  ever  likely  to  be  V 
completed.      Man,  (licrcruro,  we  muy  l>u  permitted  lo  call  a  speuiesr/ 
Ciinstiau,  or  Mathematician,  we  raimot.  ^^^ 

Nult>  hf^re.  (hat  it  is  by  no  mcaus  intended  to  imply  that  thcro  may 
not  bo  ditfercni  Kinds,  or  logical  species,  of  man.  The  varioua  rnrca 
and  tt!mpoi'amont«,  tite  two  aexce,  and  even  the  variouA  ag«ft,  may  ho. 
differences  uf  kind,  within  our  meaning  of  the  term.  1  say,  thoy  may 
be ;  1  do  not  say,  they  arc.  For  in  tho  procresft  ot"  physioloj^  it  may 
be  made  out,  that  the  diffeiYtiiceA  which  distinguisn  dMinreni  race«, 
sexes,  Sec.,  from  one  another,  follow  as  consequences,  under  laws  of 
nature,  from  some  one  or  a  few  primary  differences  whirh  can  be  pre- 
cisely determined,  and  which,  as  the  phrase  is,  account  Jbr  all  the  refit. 
If  this  bo  BO,  lliosL-  ai'c  not  distinctions  in  kind;  no  more  ihau  Chris- 
tiao,  Jew,  Mussulman,  and  Pagsn,  a  difTeronce  which  niso  carrien' 
mauy  consequences  nltmg  M-ith  iL  And  in  this  way  classes  are  often 
mistaken  fur  real  kinds,  ivhich  are  aAem'ards  proved  not  to  be  so. ' 
But  ifitfihall  tnm  out,  that  the  differences  are  not  capable  of  being 
accounted  for.  then  uiau  and  woman.  Caucasian,  Mougoliun,  and  Xo- 

r,  Sec,  aro  really  difl^on>nt  Kinds  of  human  beings,  and  entitled  to 
ranked  as  species  hy  ihc  Ini^ician ;  though  not  by  the  naturalist. 
For  (as  already  hinted)  tl*e  word  species  iit  used  in  a  very  diffureni 
signilicaiion  in  logic  and  in  natural  history.  By  the  naturaliHi,  organ- 
ized beings  are  never  said  to  be  (jf  different  specios,  if  it  is  supposed 
that  they  could  possibly  have  de.scended  from  iImx  same  stock.  That, 
however,  is  a  senso  artificially  given  to  tho  word,  for  tho  tcchiucal  piir- 
poses  of  a  partirnlar  science.  To  the  logician,  if  a  negro  and  a  white 
man  differ  in  the  same  manner  (however  less  in  degree),  as  a  horse 
and  a  rainel  do,  that  is,  if  their  difTerenees  are  inexhaustible,  and  not 
referriblc  to  any  common  cause,  they  are  different  species,  whetber 
they  are  bulh  descended  &inn  Noali  or  not.  Gut  if  llieir  differences 
can  all  be  traced  to  rlitnnte  and  habits,  tliey  are  not,  in  the  logicianV 
view,  specifically  distinct. 

When  the  injitna  rpedeg,  or  proximale  Kind,  10  which  an  individual 
belongs,  has  been  ascertained,  the  properties  common  to  that  Kind 
include  noccsBarily  tho  whole  of  the  common  properties  of  every  other 
real  Kind  to  which  the  individual  can  i»e  referrible.     Let  the  individ- 
ual, for  example,  be  Socrates,  and  the  proximate  Kind,  man.    Animal, 
or  living  creature,  is  also  a  real  Kind,  ami  includes  Socrates ;  but  since 
it  likewise  includes  man,  or  in  other  word?*,  since  aJl  men  aro  animals, 
tho  pnjfwrtios  common  to  animals  form  a  |K)rtion  uf  the  common  prop 
«rties  of  the  aub-class,  man:  and  if  there  be  any  class  which  includes 
Socrate«  without  including  man,  that  class  is  not  a  real  Kind.     Let  the 
class,  for  example,  be  Jlat'tioacd ;  that  being  a  class  which  includes 
Socrates,  without  including  all  men.     To  determine  whether  it  is  a    • 
real  Kind,  we  must  ask  ourselves  this  question:  Have  all  flat-nosed     U 
annuals,  in  addition  to  whatever  is  implied  in  their  flat  noses,  any    J 
common  properties,  other  than  those  which  are  common  to  all  animals  ' 
whatever  1      If  they  had  ;  if  a  flat  nose  were  u  mark  or  index  to  an  in- 
definite number  of  other  pecuUarities,  not  dndncible  from  the  fbrmer^^  |lf\A~ 
by  any  ascertainable  law  j^  then  out  of^iEc'  class  nun  we  migKt  cut  oik        {vT  1 
"Wbii  iilmii.  lllll  iiiiiii  il  man,  which,  according  to  our  deBuition.  tvoul^        ' 
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be  a  Kind.  But  if  we  could  do  Uiig,  man  would  not  be,  as  it  was  •■• 
ftUDicd  to  he,  tlic  proxiinHt«  Kind.  Therefore  the  properties  of  the 
pruximata  Kind  do  comprehend  tlione  (whether  known  or  unknown) 
of  all  ottier  Kinds  to  which  the  individual  belongs ;  which  wna  the 
point  we  undertook  to  prove.     And  hence,  every  t^licr  Kind  which  u 

Eredtcablo  of  the  individual,  will  he  to  the  proxiniKte  Kind  in  the  re* 
ttion  of  a  genus,  according  to  even  the  popular  acceptation  of  the 
terms  genus  and  species;  that  is  it  will  bo  a  larger  ela»a,  iocladiiig  it 
and  more. 

We  are  now  >iblo  to  6x  also  the_lo^cal  mMiiinip  of  these  i«to». 
Every  class  which  is  a  real  Kind,  that  is,  which~ift  distingiushed  train 
all  other  classes  by-mi  indeterminate  mnhimdfc of  pronciUB^-not  dg^riv- 
.  able  from  iig^p^^y,  is  citlicm  ifenu*  or  u  species.  A  Kind  whicli  Is  not' 
oiTiBible  into  other  Kindx,  cannot  be  a  genus.  l»ecau^  it  has  no  species 
under  it^  but  it  is  itself  a  species,  both  with  reference  U*  the  indi- 
viduals below  and  to  the  genera  8bove(Si)ecieo  Vnedicobtlis  and  Species 
Subjicibilis).  But  ever^-  Kind  which  admits  of  di\-i&ion  into  real  Ktnris 
{as  unimal  into  quadruped,  bird.  Sec,  or  <|uadrnpcd  into  vorinu:*  epectes 
of  (inndnipRils)  is  a  genus  to  nil  below  it,  a  species  ro  all  genera  in 
which  it  is  itself  included.  And  here  we  may  close  this  pHrt  of  the 
dlsi-ussion,  and  pass  to  iho  three  remaining  predicables,  Differentia. 
Propriura,  and  Arcidens. 

$  5.  To  begin  witli  Differentia.  11its  word  is  correlative  witli  the 
words  genus  and  species,  and  as  alt  agree,  it  signifies  the  attribute 
which  distinguishes, a  given  species  from  eveiy  other  species  of  the 
same  geniu).  This  in  &o  far  clear:  but  which  of  the  (lisiinguisbing 
attributes  dues  it  signifvl  For  we  have  seen  that  ever^'  Kind  (and  a 
species  must  be  a  Kind)  is  distinguished  firom  mher  Kinds  nrt  by  anj' 
one  attribute,  but  by  an  indefinite  number.  Man,  for  inslanoe,  is  a 
species  of  the  genus  animal;  Rational  (or  rarionslity,  for  it  is  of  no 
consequence  whether  we  use  the  concrete  or  tlie  abstract  form)  is  gen- 
erally assigned  by  logicians  as  the  Differentia;  and  doubtless  this 
attribute  serves  the  purpose  «f  distinction:  but  it  has  also  been  re- 
marked of  mau,  that  he  is  a  cooking  animal;  the  only  animal  that 
dresses  its  food.  This,  therefore,  is  another  of  the  attributes  by  which 
the  species  man  is  distinguished  from  other  species  of  the  same  genus; 
would  this  attribulc  servo  equally  well  for  a  differentia  \  The  Aristo- 
telians say  No;  having  laid  it  down  that  the  diflireiitia  most,  like  the 
genus  and  species,  be  of  the  rttcpct  of  the  subject. 

And  here  we  lose  even  that  vestige  nf  a  meaning  grounded  in  tlie 
nature  of  tlio  things  themselves,  which  may  be  suppoited  to  be  attached 
to  the  word  ess«:!uce  when  it  is  said  that  genus  and  Hpf^cit-s  must  be  of 
the  essence  of  the  thing.  There  can  be  no  doubt  that  when  the  school- 
men talked  of  rl.o  essences  of  things  as  opposed  to  ihcir  accidents,  they 
had  confusedly  in  view  the  dtstiiiction  between  differences  of  kind,  and 
Uie  difierences  which  are  not  of  hind;  they  meant  to  intimate  that 
genera  and  species  must  be  Kinds.  Their  notitm  of  the  essence  of  a 
thing  was  a  vague  notion  of  u  something  which  mokes  it  what  it  Is,  i.  t,, 
which  makes  it  the  Kind  of  thing  that  it  is — which  causes  it  to  have  all 
that  variety  of  properties  which  distinguish  its  Kind.  But  when  ibe 
matter  came  to  be  looked  at  more  chjsely,  nobody  could  disc4wer  wliat 
caused  the  thing  to  have  all  ihuao  properties,  nor  even  that  there  waa 
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anything  Mrhich  caiued  it  to  have  thcia.     Logicians,  however,  not  liking 

tidmit  thi»,  ami  being  unaMu  to  detect  wLat  made  tlie  thing  to  bt; 
rhftt  il  wna,  nalisficd  themselves  with  what  made  ii  to  be  what  it  was 
'called.  Of  the  innumerablo  properties,  known  and  unknown,  that  are 
eunuuun  tu  the  claAs  man.  a  portion  only,  and  of  course  a  very  smalt 
portion,  am  connotiid  by  it«  iianiu:  tliMtte  tew,  however,  will  naturalK 
nave  beon  tlma  dUtinguished  Jrum  llio  rest  cither  for  their  greater 
obviousiiesa,  or  for  greater  Buppose*!  importancu.  Tlu-«e  prop«.;iiie». 
then,  which  were  connoted  by  the  name,  logicians  seized  upon,  ami 
called  ihctn  the  evHUUce  uf  the  Bpticic« ;  and  not  stopping  there,  tht^y 
aftimied  them,  in  the  ca«e  of  the  in/fma  *pecie£,  to  be  Uie  essence  of  tlit- 
L»iiiadual  too ;  tor  it  wa£  their  maxima  that  the  speci^fi  containtxl  the 
"whole  cMiouctf"  of  the  thing.  Metaphyitica,  that  Ibrtile  field  of  dehi- 
sion  propagated  by  language,  does  not  afford  a  more  signal  iiutance  of 
such  delusion.  On  ibiA  account  it  was  that  rationabty,  being  connotod 
by  the  uume  man,  was  allowed  to  be  a  differentia  of  the  clatts;  but  the 
peculiarity  of  cooking  their  food,  not  being  conuoiod,  was  relegated  lo 
the  class  of  accidental  properties. 

The  diadnction,  rherefure,  between  DiRbrentia.  Propriuiu,  and  Acci* 
dens,  ift  not  founded  in  the  nature  of  thingm,  but  in  the  connotation  of 
naines;  and  wo  tnuiit  seek  it  ibere  if  we  wl^h  to  fiud  what  it  18. 

From  the  fact  that  tho  genua  includes  the  fipecici>,  in  other  wordu, 
dtmotes  more  than  the  Hpeeie.s,  or  b  predicabic  of  a  greater  number  nf 
individuals,  it  follows  that  the  specioA  must  connote  inure  than  the 
genu«.  Jt  tnu^  connote  all  the  attributes  which  the  gonuK  nonnotew, 
or  tliere  would  bu  nuthiiig  lu  prevent  it  from  denoting  itidi\-iilua]ii  not 
included  in  the  genus.  And  it  muAt  cunuutu  bomeihiug  bi^iilcn,  ollier- 
witHS  it  would  include  tho  whole  griinit.  Anitnul  denotes  all  Uic  indi* 
viduala  denoie«l  by  man,  and  many  more.  Man,  therefore,  must  con- 
note all  thai  animal  connotes,  otherwise  there  might  be  men  who  were 
not  animals ;  and  it  mujst  connote  something  more  than  aiiunal  connotes, 
othorwiHe  all  animalx  would  be  men.  Thi«  surpluit  of  connotation — this 
which  iho  species  connotes  over  and  above  the  connutatioa  of  the  genus 
— ^isthe  Oinerentia,  or  specific  difference;  or,  to  »tale  the  same  prop- 
Oiition  in  other  words,  the  DiSercntia  is  that  which  miu>t  be  added 
to  tho  coimotation  of  the  genius  to  complete  tlie  coimotaiion  of  the 
(Fper.ie^, 

The  word  man,  fur  instance,  cxduaivcly  of  what  it  connotes  in  com- 
mon with  animal,  also  connotes  rationality,  and  at  least  t^ome  appraxi- 
tnation  u*  that  external  form,  which  we  all  know,  but  which,  as  we 
have  no  name  for  it  considered  in  it/telf,  we  are  cjjnleul  to  call  tlie 
human.  Tho  flilVerentia,  or  speritic  difference,  therefore,  of  man,  as 
n^forrcd  to  tlie  gemiit  animal,  is  that  outward  form  and  the  possession 
of  reason.  The  Arijtioic liana  said,  iho  possession  of  reason,  without 
ihe  outward  f<irm.  Hut  if  they  adhered  to  this,  they  would  have  been 
obliged  to  call  the  Houyhnlims  men.  The  qucKlion  never  arose,  and 
lluiy  wei«  never  culled  upon  to  decide  bow  such  a  case  would  have 
affected  their  notion  of  eMoniiality.  But,  so  lar  as  it  is  pOHsiblo  to 
determine  how  language  would  be  used  in  a  cqi>e  which  is  purely 
imaginary,  we  may  say  that  tlie  Houyhnhms  would  not  be  callcu  men, 
and  that  the  term  man,  therefore,  requires  other  conditiomt  besides 
raiioaality.  The  schoolmen,  however,  were  satisfied  with  taking  such 
a  portion  of  the  diflerantia  as  sufiiced  to  distinguish  the  specie«  fi-om 
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all  other  cxuting  things,  olLbnugb  by  so  doing  Uiey  ntight  not  exnauil 
the  connotation  of  tliu  uamc 


§  6.  Ami  here,  to  prevent  tbc  notion  of  iliflcreniia  from  being 
rcstricretl  within  too  nnmiw  limits,  it  is  nei-«#9an'  to  remurk,  that  a 
apccica,  evon  aa  rcfiirrod  to  iho  samo  genu-s.  will  not  ulwajH  bave  tbe 
sumo  difTtTcntia,  but  a  diHercnt  ono.  Bccjji*diii({  to  the  piiuciolu  and 
purpone  which  pitiKideK  over  iIip  partirular  claiwiiicaiioii.  For  ex- 
ample, a  nuturslbtt  sun'tyi*  the  various  kitxU  iit'aiiimaU,  und  looks  out 
for  the  closttlfication  of  ilnrin  most  in  accoi-dance  Avith  the  order  in 
which,  fnr  zoolog^ical  nnrpitsen,  it  is  dctirablc  tliat  bi«  ideas  should 
nmincro  thtinwelves.  With  ihin  view  he  fimU  it  adviMblo  that  ooo  ul 
his  tundameutal  divisions  should  be  into  warm-blooded  and  roUl-blood- 
ed  animaU;  or  into  antmak  which  breathe  \%-ith  lungs  and  thofie  which 
breathe  with  gills ;  or  into  candvonms,  and  fruf^ivoruus  or  j^raminivor- 
nns;  or  into  thoKe  which  walk  on  the  flat  ptut  and  ihose  which  ^valk  on 
the  extremity  of  the  foot,  a  diotinctian  on  which  some  uf  Cuvier's  fami- 
lies itre  foundeil.  Lu  doin^  thitu,  the  natumliitt  creates  as  many  new 
clitAxes,  which  are  by  no  mean.1  thofie  to  which  the  indindual  animal  is 
ramtliarly  and  spontaueoUMly  referred ;  nor  should  wo  ever  tliiuk  of 
aasignini^  to  them  no  prominent  a  position  in  onr  arrangemont  of  the 
animal  kingdom,  nnless  liir  a  preconcerted  purpose  of  scientific  con- 
.-  vontenco.  And  to  the  liberty  of  doin>;  this  there  h  no  limit-  In  the 
example*!  wo  have  j»iveii,  the  new  classes  are  real  Kitids,  aince  each 
of  the  peculiaritieti  is  an  index  to  a  nitdlitude  dC  pruperticit  beluuffing 
t4>  the  class  wliirh  ir  charartimzi's  :  but  even  if  thti  emo  were  other- 
wise—if  ibc  other  properties  of  thoie  clawies  c"uld  all  be  deriredf  by 
any  prnreM  known  to  n^,  from  the  one  [»ecnltarity  on  which  the  claas 
is  founded— even  then,  if  those  derivative  properties  were  vf  primary 
importance  fitr  the  piirpos4"<  of  the  natnrnli»t,  he  would  be  'warranted 
in  fuondin^  hix  primar}*  dix-iition  up<m  tliem. 

If.  however,  practical  convoniuncc  is  a  sulhcicnt  wHrrant  for  makiug 
tbe  mnin  demarcatianii  in  our  arranfrpmeni  of  objects  run  in  lines  not 
coinciding  with  any  distinction  of  Kind,  and  so  creating  genera  and 
species  in  the  f>opular  senite  winch  arc  not  genera  or  species  in  the 
ngnmtia  Aense  at  all;  itjortiori  must  we  be  warranted,  when  our 
genera  and  apocies  arc  real  genera  and  species,  in  raarkinu  the  distinc- 
tion between  them  by  tlmgfi  of  their  properties  which  ronBidorationa 
of  practical  convenience  most  strongly  recommend.  If  we  cut  a 
species  out  of  a  given  geuuis— the  specie*  man,  tor  iiusioncc,  out  of  the 
genus  nnimal — with  an  intention  on  our  part  that  the  [leculiority  by 
which  we  are  to  bo  guided  in  ll»o  anplicutiou  of  tlio  name  man  should 
be  mtinnahty,  then  raiionaliiy  i»  tlie  difterontia  of  the  species  man. 
Suppnae,  however,  that,  being  naturalists,  we,  ibr  the  purposes  of  our 
particular  study,  cut  out  of  the  gunus  animal  the  same  species  man. 
but  with  an  intourion  that  the  itiittinction  between  man  and  ell  other 
specieA  of  animal  iihould  he.  ni>t  rationality,  but  tbe  pussesaion  of"  four 
iuci^nrs  in  each  jaw,  luskti  solitary,  and  erect  posture."  It  is  evident 
that  the  word  man,  when  uwkI  by  us  hs  naiuralinta,  no  longer  connotes 
ratJnntdity,  but  connotes  the  three  other  properties  spcci6ed;  for  that 
which  we  have  expressly  in  view  when  wo  impose  a  name,  assuredly 
forms  part  of  the  meawng  of  thiu  name.  We  may,  therefore,  lay  it 
down  tis  a  maxim,  that  wherevei   there  is  a  Genna.  and  a  Species 
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marked  out  finm  tbat  genus  by  on  aasignablo  dlBbrentia,  t)ir>  name  of 

the  apoclcs  must  be  coDnotaitve,  and  must  coniiotv  the  difierentia ; 

but  the  connotutiou  may  bo  upeoialf  not.  involved  in  th<y  si|*nil)Caiion  ul' 

tbo  tenn  as  ordinarily  used,  but  given  to  it  wben  employed  as  a  term  at* ' 

uit  VI  saence.     The  word  Mnn,  in  common  use,  cuunolcs  rutionalily 

and  a  certain  form,  but  docs  not  connote  the  number  or  r.hnracter  of ' 

the  teeth;  in  iho  I>iiuirt>an  system  it  connotes  the  number  of  incisor 

and  canine  teeth,  hut  does  not  connote  rationality  nor  any  particular 

form.     The  word    man   has,  therefore,  tivo  diSerrnt    mcanin^ii ;    el- 

ihougb  not  commonly  considered  as  arabi^ous.  because  il  happens  in 

ca«es  to  d«noio  the  saino  individual  objects.     Itut  a  case  is  con* 

h\e  in  which  the  ambiguity  would  become  evident :  we  have  only 

imagine  that  some  tiew  kind  of  animal  were  diacovercd,  having 

Linnaeus'e  three  characieristica  of  humanity,  but  not  rational,  or  not 

the  human  form.     In  ordinary  parlance  liuMe  animals  wt)uld  not  be 

led   men ;    hut  in  nwturat   Instor*',  tliey  must  still   he  colled   so  by 

ose,  if  any  thero  be,  who  adhere  to  the  LinniPan  classification  ;  and 

the  question  would  arise,  whether  the  wurd  should  continue  tu  be  used 

in  two  senses,  or  tlio  classification   be  [nven   uji,  and  the  tecitnical 

sense  of  the  tonu  be  al>andnned  alon^  with  it. 

Words  not  otherwise  conuolutivu  may,  in  the  mtnle  just  adveiled  to, 

uire  a  special  or  lechnirnl  ronnotation.      ThuA  the  word  whiceness, 

we  have  so  oflt-ii  remarked,  connotes  nothing,  it  merely  denotes  the 

ibute  corrc-Kponilin^  to  a  certain  sfmsatioti ;  but  if  wo  are  making 

a  classification  of  colors,  and  desire  to  justify,  or  even  merely  to  point 

out,  the  particular  place  assigned  to  whiteness  in  our  arrangement,  we 

i      may  dcfmo  it,  "  the  color  produced  by  the  mixturo  oi'  all  the  simple 

^^n^ys;"  and  this  fact,  though  by  no  means  implied  in  the  meaning  of 

^^■he  word  wliitenoss  as  ordinarily  used,  but  only  known  by  subsequent 

^^■eientific  investigation,  is  part  of  its  meaning  in  the  particular  essay  or 

^^ppeatise,  and  becomes  the  differentia  of  the  s{>eries.* 

^^    The  difierenlin,  therefore,  of  a  species,  may  be  defined  lo  be,  that 

part   of  the  connotation  of  the  specific  name,  whether   ordinary,  or 

special  and  technical,  which  distinguishes  the  species  in  question  from 

a]l  other  species  of  the  genus  to  which  on  the  particular  occasion  wo 

are  referring  it. 

§  7.  HavuiLj  disposed  of  Genus,  Species,  and  Differentia,  we  shalJ 
3tfind  much  diHirulty  in  attaining  a  clear  conception  of  the  dietiuclion 
Wween  the  other  two  predicablcs. 

In  the  Aristoti-liaii  plinifieology,  Qeuus  and  Differentia  are  of  the 
CMKNCt  of  the  subject;  by  which,  as  we  have  seen,  is  really  meant  that 
the  properties  signified  by  the  genus  and  those  signified  by  the  ditfer- 
eniia,  form  part  of  the  comiotation  of  the  name  denoting  the  species. 
Proiirium  and  Accidens,  on  the  other  hand,  form  no  part  of  the  essence, 
hut  are  predicateil  of  tlie  species  only  occidentaUif.  Both  are  Acci- 
dents in  the  wider  sense,  in  which  the  accidents  of  a  thing  are  opposed 
lo  its  essence  j  although,  in  the  doctrine  of  the  Predicables,  Accidens 
is  used  for  one  sort  of  accident  only,  Proprium  being  another  sort. 

'  1/  w«  allow  ■  diflfeieniia  W  what  is  not  reallr  ■  »p«iM-    For  ll»*  (Uniiiitlion  of  Kinds,  N 
in  tto  Knac  explained  liy  u«.  nil  twing  i«  any  wiy  sppUcsble  lo  alint>utcfc.  it  ol  cuuitk  fol-       ) 
yt.  iKit  nllhough  ■tln'bulra  may  bo  put  into  clssMS,  tbow  clasar*  ran  \m  tulmiUcd  to  b«    / 
en  or  apeciss  only  bpy  «ourtMy.  ^/ 
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Proprhim,  cotuiaua  the  schoolmen,  Is  predicated  acciiicHtalli^,  itidood, 
but  uccunurily;  or,  as  ihey  further  explain  it,  signifies  an  attribute 
which  i(t  not  indeed  part  of  the  essence,  but  which  flows  from,  or  is  a 
consequence  of,  the  essence,  and  is,  thcrufuro,  in&eparahly  attached  to 
the  Bpeiics;  e.  g.,  the  various  properties  of  a  triangle,  which,  rhouffli 
nu  part  of  its  definition,  must  nece^arily  be  poseesised  by  whatever 
comes  under  ihui  dufiiiicion.  Accidetis,  on  the  contrary,  lius  un  con- 
nexion whatever  wiili  the  esAencti^  but  may  como  and  go,  and  the 
species  still  remain  what  it  was  before.  If  a  spccios  could  exist 
without  its  Propria,  it  mu»t  be  capable  of  existing  without  that  upon 
which  its  PropniL  arc  uoccssurily  consoi^ucnt,  aud  theretbrc  without  its 
euetice,  without  thut  which  cunstitutu^  it  a  species.  But  an  Accident, 
whether  separable  or  iiisepanible  from  the  i>|iecios  in  actual  experience, 
may  hc<  supposed  separated,  without  the  nccvasity  of  supposing  any 
other  alteration;  or  at  least,  without  supposing  any  of  tho  esaontial 
pruporties  of  tho  species  altered,  since  with  them  an  Accidens  baft  no 
connexion. 

A  Proprium,  therefore,  nf  iJie  species,  may  Ito  defined,  any  attiibule 
which  belongs  to  all  the  indi>-idua1s  included  in  tho  species,  and  which, 
although  not  connoted  by  tho  specific  name  (cither  ordinarily  if  the 
classiBcaiion  we  are  considering  ue  for  oidinary  purpoflen,  or  specially 
if  it  be  fur  a  special  purpoitc),  yet  follows  from  sumv  attribute  which 
tliu  name  eitlier  ordinarily  or  specially  fOiinoten. 

One  attribute  may  follow  fi-om  another  in  two  ways ;  and  thare  are 
consequently  two  kinds  of  Proprium.  It  may  foUuw  us  u  cauclusion 
follows  prcrnisseA,  or  it  may  follow  as  an  effect  follows  a  eaune.  Thus, 
the  attribute  of  having  the  opposite  sides  equal,  which  is  not  one  of 
those  connotf^d  by  the  word  rarallelogi-am,  ncveitheltss  follows  from 
those  conuotcd  by  it,  namely,  from  laving  lliu  up[HKiile  sides  straight 
lines,  aud  parallel,  and  tho  number  of  sides  four.  The  attribute, 
therefore,  of  having  tlic  opposite  sides  e<|ual,  is  a  Proprium  of  tbe 
claae  parallelogram;  and  a  I'ruprinnt  of  tlio  first  kind,  which  fotlowtt 
from  the  connoted  attributes  by  way  of  demotut ration.  I'he  attribute 
of  being  capablo  of  umlcrbtaiiding  luiiguagu  is  a  Propnum  of  the 
species  man,  since,  without  being  connoted  by  tho  word,  it  follows 
from  an  attribute  which  the  word  does  connote,  viz.,  fmra  the  attribute 
of  rationality.  But  this  is  a  Proprium  of  tho  second  kind,  which  fol- 
lows by  way  of  causation.  How  it  is  that  one  prcfperty  of  a  thine 
follows,  or  can  be  inferred  from  another ;  under  what  condilJuus  this 
is  pussiblo,  and  ivhat  is  the  exact  meaning  of  the  jdirase ;  arc  anioiig 
the  questions  which  will  occupy  us  in  the  two  succeeding  Books.     At 

S resent  it  needs  only  bo  said,  that  whether  a  Proprium  follows  by 
emonairalion  or  by  caiusation,  it  folloivs  nrccixariitf ;  that  is  ft  nav,  it 
cannot  hut  follow,  consistenlly  with  s<irae  law  which  we  regard  as  a 
part  of  the  constitution  either  of  our  tliiuklng  faculty  or  of  tho  universe. 

\  8.  Under  iho  remaining  prcdicable,  Acriduus,  are  included  all 
attribules  of  a  tiling  wliich  are  neither  involve<l  in  tho  wignihcaiion  of 
the  name  (whether  ordinarily  or  as  a  term  of  art),  nor  have,  so  far  as 
we  know,  any  necessary  connexion  with  attributes  which  are  so  in- 
volved. They  are  commonly  divided  into  Separable  and  libioparable 
Accidents.  Inseparable  accidents  are  those  which — olthmiijh  wo  know 
of  no  connexion  bet^veen  tliem  and  the  uttribuicv  constitutive  of  the 
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^ecios.  and  altliougfa,  tticrffuru,  so  fur  as  wo  arc  aworo,  tbcj^  might 
be  ahfieni  mtliout  making  the  name  inapplicable  and  tlte  apecies  u 
difibrout  apuviea — are  yoi  never,  in  fact,  known  to  be  absent.  A  con- 
ciiiu  laodo  of  expreesiii^  tlic  same  moajiiu){  id,  that  inseparable  acci- 
dents sru  pr<iportiu9  whicti  art:  univf  ntal  to  the  spcciea  but  unt  neces- 
Bory  (u  it.  Tliua,  blacknusa  is  an  attnbutu  of  u  cruw,  arnJ,  as  I'ar  as  wu 
kutiw.  on  univorsal  one.  lint  if  wo  were  to  discover  a  race  of  whito 
binU,  iu  other  respects  rcacmbling  crows,  we  should  not  say,  Theae 
ue  not  crows  ;  wo  should  say,  Tliciic  arc  white  crows.  Crow,  there- 
fore, does  not  coimote  blacknefts ;  nor,  from  any  of  the  attributes  which 
it  does  connote,  whether  as  a  word  in  popular  use  or  as  a  term  of  art,, 
could  bluckneaii  bo  iufurrcd.  Nut  only,  thoroforc,  cuu  wc  conceivu  a 
wliite  crow,  but  wu  know  of  no  roaiion  why  such  an  animal  should  not 
DXtdt.  Since,  however,  none  but  black  crows  are  knmvn  to  exist, 
blackneMt,  ill  tlie  present  itlaio  of  our  knowledge,  ranks  as  an  accidont, 
bat  ao  irisDparahle  accidont,  of  tbo  species  crow. 

Scparublu  Accidents  aru  tbosc  which  are  found,  iu  point  of  ikct,  tt 
be  somuliiUL'ji  abticiil  Irom  llic  species  ;  which  are  not  only  not  necea 
lary,  but  not  even  universal.  Thoy  arc  such  as  do  not  belong  to  every 
ludtviduol  of  the  species,  but  ouly  to  some  iudinduals;  or  if  to  all,  not 
at  all  times.  Thus,  the  color  of  an  Kuropoan  is  one  of  tho  separable 
accidents  of  the  spectcH  man,  because  it  is  not  an  attribute  of  all  human 
creatures,  Beiu^  born,  is  also  a  sopai'ablo  accident  of  the  species 
man,  because  although  an  aoributo  of  all  human  beings,  it  is  so  only 
at  one  particular  time.  A  Jvrtiori  those  attributes  which  ore  nut 
conslaot  even  in  the  same  individual,  a»,  to  be  in  one  or  hi  another 
place.  10  be  hot  or  cold,  sitting  or  walkiDg,  must  bo  ronkod  as  sepa- 
rsble  accidents. 
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CHAPTER  VIU. 

OF  DEFINniO.S. 


^  1.  One  necessary  part  of  the  iheor}*  of  Names  and  of  Propositions 
tumains  to  be  treated  of  in  this  place;  the  theory  of  Definitions.  As 
being  tbo  most  important  of  the  class  of  propositions  which  we  have 
characterized  as  purely  verbal,  they  have  already  received  some  notice 
hi  the  chapter  pruccdinj^  tbo  last.  But  their  fuller  treatment  was  Qt 
that  time  postponed,  bucause  deiinition  is  so  closely  connected  with 
classification,  that,  until  the  nature  of  the  latter  process  is  in  some 
mcsauro  uudorstood,  the  former  canDot  be  discussed  to  much  purpose. 

i  2.  The  simplest  and  most  correct  nutiou  of  a  Definition  is,  a  prop- 
ositioD  declaratory  of  tlie  meaning  of  a  word ;  namely,  either  the 
meaning  whicli  it  boars  in  common  acceptation,  or  that  which  the 
speaker  or  writer,  for  tho  particular  purposes  of  liis  discmrse,  intends 
to  annex  to  ii. 

Tlie  definition  of  a  word  being  the  proposition  which  enunciates  its 
moaning,  words  which  have  no  mimning  are  unsusceptible  of  definition. 
Pri^fTfir  fs"**!  thereflTrei  caiuiut  be  defined.  A  proper  name  being  a 
mere  mark  put  upou  an  individual,  and  of  wliich  it  is  tho  cliaractoristic 
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property  to  be  destitute  of  moaning',  tu  meaning  cannot  of  coarse  be 
declared  ;  though  we  may  indicate  by  language,  as  wo  might  indicate 
Biill  more  conveniently  by  pointing  with  the  finger,  upon  wliai  individ- 
ual that  pniticulor  mark  has  been,  or  is  intended  to  be.  put.  It  \a  no 
dcfiuiti^ui  of  "John  Thomson"  to  say  he  is  "the  son  of  CiencnU 
Thomson ;"  for  the  name  John  Thomson  does  not  express  this.  Nei- 
ther b  it  any  dcBnilion  of  "John  Thomson"  to  say  he  'la  "the  man 
now  crossing  the  atrcct."  These  propositions  may  sen'O  to  make 
known  who  u  the  particular  man  to  whom  the  name  belongs ;  but 
thnt  may  be  done  still  more  uaambiguoualy  by  pointing  to  him,  %vhich, 
however,  has  not  usually  been  esteemed  one  of  the  modes  of  definition. 

In  the  caao  of  connotaiive  n!une«.  the  meaning,  as  has  been  so  often 
observed,  is  the  connotation:  and  Hw  duflnititm  of  u  cuunoiutive  name 
is  the  proposition  which  declares  its  connoiatioii.  Tliis  may  bo  done 
either  directly  or  indirectly.  The  direct  mode  w*ould  be  by  a  propo- 
sition in  this  form  :  "  Man"  (or  whatsoever  the  word  may  bo)  "  is  a 
name  connoting  such  and  such  attributes,"  or  "is  a  name  which, when 
predicated  of  anything,  signifiirs  the  possession  of  such  and  such  atui- 
Dutes  by  that  thing."  Or  thus :  Man  is  everything  which  poesoases 
such  and  such  attributes:  Man  is  everything  which  possesses  corpo- 
reity, organization,  life,  rationality,  and  a.  form  resembling  tlial  of  the 
deacendanrs  of  Adam. 

This  form  uf  definition  is  the  most  precise*  and  least  ct)uivaca]  of 
any;  hut  it  is  not  brief  enough,  and  is  besides  too  technical  and  pe- 
dantic for  common  discourse.  The  more  usual  mode  of  declaring  the 
connotation  of  a  name,  is  to  predicate  of  it  another  name  or  names  of 
known  si gniti cation,  which  conuote  the  same  aggregarioD  of  attributes. 
This  muy  bu  done  either  by  predicating  of  the  name  intended  to  be 
defined,  another  connotative  name  exactly  synonymous,  as,  "  Man  is  a 
human  being,"  wluch  is  not  commonly  accounted  a  definition  at  all; 
or  hy  predicating  two  or  more  coTinotar:ive  names,  which  make  up 
among  them  the  whole  connotation  of  the  name  tu  be  deBned.  In  thw 
Inst  case,  again,  we  may  either  compose  our  deBnilion  of  as  many  con* 
natative  names  as  there  are  attributes,  each  attribute  being  connoted 
by  one ;  as,  Man  is  a  corporeal,  organized,  animated,  ralionul  )>cing, 
shaped  so  and  so;  or  we  may  employ  names  which  connote  several  of 
the  attributes  at  once,  as,  Man  is  a  rational  animal,  shapcil  so  and  so. 

The  definition  of  a  name,  according  to  this  view  of  it.  is  the  sum 
total  of  all  the  esacntiai  prr)po»ition«  which  can  bo  framed  %viih  that 
name  for  their  subject.  All  propositions  the  truth  of  which  is  implied 
in  the  name,  all  those  which  we  are  made  aware  of  by  merely  hearing 
the  name,  arc  included  in  the  definition  if  complete,  and  may  bo 
evolved  from  it  without  iho  aid  of  any  other  promisFies ;  whether  the 
de6nition  expresses  ihem  in  two  or  three  words,  or  in  a  larger  num- 
ber. It  is,  therefore,  not  without  reason  that  Condillac  and  other  wri- 
ters have  niKrmed  a  definilitm  to  l»e  an  anaiysta.  To  resolve  aiiy 
complex  whole  into  the  elements  of  which  it  is  compounded,  is  the 
meaning  of  analysis ;  and  this  we  do  when  we  replace  one  word  which 
connotes  a  set  of  attribuios  collectively,  by  two  or  more  which  cowiots 
the  same  attributes  singly,  or  in  smallcT  groups. 

§  3.  From  thli,  however,  the  quesrion  natnrally  arises,  in  what  man- 
ner are  we  to  define  a  name  which  connotes  only  a  single  attribute  t 
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for  inAlancc,  "while,"  wliich  .connotoe  uutlung  but  whiteness;  "ra- 
tional," which  connoti«i  nothing  but  the  pomeesion  of  rcMon.  Il  might 
seem  that  the  meaning  of  such  uamea  conld  only  be  declarei]  in  two 
ways;  by  a  synonymous  lerm,  if  any  such  can  bo  fouiid'i'^.yr  in  tlic 
direct  way  already  alluded  to:  "  'Wliito  is  a  name  connoting  the  attri- 
bute irhitenesB.'*  Let  us  see,  however,  whether  the  analysis  of  the 
meaning  of  the  name,  that  is,  the  breaking  down  of  that  meaning  into 
oeparate  parta,  admits  of  being  carried  further-  Without  at  present 
deciding  this  i|ucHtion  as  to  the  word  tcAite,  it  is  obvious  that  in  the 
CBBO  of  rational  lumie  further  explanation  may  ho  given  of  ita  meaning 
UiBu  iii  contained  in  the  proposition,  "  Rational  is  that  which  posHessBS 
the  attribute  uf  ri'saou  ;"  since  the  attribute  reaaou  ituclf  admits  of  be- 
ing defined.  And  here  we  roust  turn  our  attention  to  the  dcfinttioiia 
of  attributes,  or  rutlier  of  the  names  of  attributes,  tlutt  tti,  of  abHlruct 
names. 

In  regard  to  such  names  of  attributes  as  are  cotmotadve,  and  ex- 
press attributes  uf  tliosc  attributes,  there  vi  no  difficulty:  like  other 
Ctinnoiative  name.4,  t}icy  are  defined  by  declaring  their  connotation. 
Tbua,  the  yvord  Jault  may  be  delined,  "  a  quality  productive  *if  evil  or 
inconvenieDce,"  Sometimes,  again,  the  attribute  to  be  defined  is  not 
one  attribute,  but  an  union  of  several :  wo  have  onlv,  therefore,  to  put 
together  the  namc^  of  all  the  ultribules  taken  separately,  and  we  ob- 
tain the  definition  of  the  namtts  which  belong  to  them  nil  taken  logetlier ; 
a  dufiuiiitjn  which  will  correspond  exactly  to  that  of  the  corresponding 
concrete  name.  For,  as  wo  define  a  concrete  name  by  enumerating 
the  attributes  which  it  connotes,  and  as  the  attributes  connoted  by  a 
concrete  name  form  the  entire  signification  of  the  currespondiiiji  ab- 
stract one,  tbo  same  enumeration  will  sorvo  for  the  definition  of  uoth. 
Thus,  if  the  defmilion  of  a  human  being  be  this,  "A  being,  corporeal, 
animated,  rational,  and  shaped  so  and  so,"  the  definition  of  humanity 
will  bo,  corporeity  and  animal  life,  combined  with  rationality,  and  with 
8urh  and  such  a  shape. 

Wlien,  on  the  4>i]ier  hand,  the  abstract  namo  docs  not  express  a 
complication  of  atlributen,  but  a  single  attribute,  we  must  remcrobci* 
that,  every  attribnte  is  grounded  upon  some  fact  or  phenomenon,  from 
which  and  which  alone  it  derives  ita  meaning.  To  that  fact  or  phe- 
nomenon, railed  in  a  former  chapter  tlio  fuiuidation  of  the  attribute. 
Wo  must,  thoreforo,  have  rocourno  fin:  ita  definition.  Now.  the  foun- 
dation of  tlio  attribute  may  be  a  phenomenon  of  any  degree  of  com- 
plexity, consisting  of  many  difl'erent  pans,  eiiher  coexistent  or  in 
8UCceN$ion.  To  obtain  a  defiaitiou  of  the  atliibutc,  wo  must  analyze 
the  phenomenon  into  these  parts.  £loiiueiice,  for  example,  is  the 
name  of  one  attribute  only ;  But  this  attribute  is  grounded  upon  exter- 
nal effecta  of  a  complicated  nature,  flowing  fi-om  acts  of  the  person  to 
whom  we  ancribe  tho  attribute  ;  and  by  resolving  this  phenomenon  of 
catuation  into  its  two  parts,  tbo  causa  and  the  effect,  we  obtain  a  defl- 
nition  of  eloquence,  viz.,  the  power  of  influencing  the  affbctionn  of  hu- 
man beings  by  means  of  speech  or  writing. 

A  name,  therefore,  wbetlier  concrete  or  abstract,  admits  of  defini- 
tion, provided  wo  are  able  to  analyze,  that  is,  to  distinguish  into  parts, 
the  attribute  or  sot  of  attributes  which  constitute  the  meaning  both  of 
the  concrete  nantu  and  of  the  correaponditig  abstract:  if  a  sot  of  attri- 
butes, by  enumerating  them ;  if  a  single  attribute,  by  dissecting  the 
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fact  or  phoiionaenon  whether  of  pcrceprion  or  of  internal  conscioumMW^ 
uriiirh  19  ilie'foundation  of  the  attrilmlc.  Bui,  further,  even  when  tfa» 
fact  is  one  of  jjur  simple  fccHriKS  or  utiitos  of  consciousness,  and  there- 
fore iinnusreptible  of  analyrtis,  rho  names  both  nf  ihe  object  tint)  of  the 
iitD'ibale  aiill  admit  of  definirion;  or,  rather,  would  do  so  if  all  o«r 
eimplc  fi-elinjfa  bad  nnmcs.  Wliitcticss  may  be  dctincd,  the  propcitv 
or  pntver  of  exriting  the  nensarion  of  white.  A  wiiiro  object  muy  ho 
defined  nn  object  which  excites  the  sensation  of  white.  The  onlv 
namctt  whit^rh  arc  un^uscepiible  of  definition,  because  their  meaning  is 
unxuscopttble  of  nnalyxiK,  are  the  names  of  the  ttimple  feeling  them- 
selres.  These  are  in  the  same  condition  as  proper  names.  Tliev  arc 
not,  indeed,  like  proper  names,  unmeaning;  for  the  words  sensation 
of  tch'tle  signify,  mat  the  sensation  which  1  so  denominate  resembles 
other  sensations  which  I  remember  to  have  had  before,  and  to  hare 
called  by  that  name,  i^ut  an  we  liave  no  words  by  wliiqli  to  recall 
tliose  former  sensations,  except  the  very  word  which  we  seek  to  de- 
fine, or  some  other  which,  bemg  exactly  sjTiunymous  with  ii,  rc«]utm 
definition  a^  much,  wnrd^t  cannot  unfold  the  riignifiration  of  this  class 
of  names ;  uud  we  ore  obliged  to  make  a  direct  appeal  to  the  personal 
experience  of  the  individual  whom  we  address, 

§4.  Having  stated  what  scorns  to  bo  the  true  idea  of  a  Definition,  wo 
proceed  to  oxomino  some  opinions  of  philosopliers,  and  some  popular 
conceptions  on  the  subject,  which  conflict  more  or  less  with  the  anove. 

The  only  adequate  definition  of  a  name  is,  as  already  remarked,  one 
which  declares  the  facts,  and  the  whole  of  the  facts,  which  the  name 
involves  in  Us  signification.  But  wiih  most  pernors  the  objoct  of  a 
definition  does  not  emhrare  so  much ;  they  look  for  nothing  more,  in 
a  definition,  than  a  guide  to  the  correct  use  of  the  term — a  protection 
against  upplyuig  it  in  a  manner  inconsistent  with  custom  and  ronvon- 
^tion.  Anything,  therefore,  is  to  them  a  sufficient  definition  of  a  terra, 
which  will  serve  a-*  a  correct  index  to  wliat  the  term  rfcnotcs  ;  although 
not" embracing  the  whole,  and  soraetimeji,  perhaps,  not  even  any  pari, 
of  what  it  connotes.  This  p%'e9  rise  to  two  sorts  of  Imperfect,  or  un- 
scientific definitions ;  namely,  Essential  but  incomplete  Definilioiia,  and 
Accidental  Definitions,  or  Descriptions.  In  the  former,  a  cnnnoiative 
name  is  defined  by  a  part  only  of  its  connotation;  in  the  latter,  by 
iMiraething  which  forms  no  part  of  the  connotation  at  all. 

An  example  of  the  first  kind  of  imperfect  definitions  ia  the  follow- 
ing: Moil  is  a  rational  animal.  It  is  impossible  to  consider  this  as  a 
complete  definition  of  the  word  Man,  «inco  (as  before  remarked)  if  wo 
adhered  to  it  we  should  be  obliged  to  call  the  Ilouyhnhms  men;  but 
as  there  happen  to  be  bo  Ilouyhnhms,  this  imperfect  definition  is  suf- 
ficient to  mark  nut  and  distinguish  from  all  other  things,  the  objects  u 
present  denoted  by  "  man ;"  all  the  bcing.>t  actually  known  to  exist,  of 
whom  the  name  is  predicable.  Though  the  word  is  defined  by  some 
only  among  the  attributes  which  it  connotes,  not  by  all,  it  happens  that 
all  known  objects  which  possess'  the  enumeruted  atlribules,  posHuss 
al«o  tliose  which  are  omlttod  ;  so  that  the  field  of  predication  which  the 
word  covers,  and  the  employment  of  it  which  is  conformable  to  usage, 
are  ss  well  indicated  by  the  inadequate  definition  as  by  an  adequate 
one.  Snch  definitions,  however,  are  always  liable  to  be  overtlirown 
by  the  discovery  of  now  objects  in  natoro. 
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Definitions  of  this  kind  arc  what  loisnctans  have  liad  in  view  when 
they  laid  down  the  nile,  thar  the  definition  of  a  epecies  should  be  per 
gentLf  ft  difercntiam.  Differentia  bcinc;  selduro  Uiken  to  mean  the 
whole  of  til*.'  iJfculiorilics  coiiJttilulivt;  of^thc  »|K'Cios,  but  Kom'v  one  of 
th<w«  peouliantiefl  only,  a  romplpto  drfinitinn  would  be  per  genits  et 
diffcrentiaa,  r^bor  than  diffrrcnt'mm.  It  would  include,  >vith  the  notne 
ot  tlie  superior  genus,  not  merely  some  attribute  which  distinguishes 
the  speciu.4  intended  to  bo  deliaod  firom  all  other  species  of  the  same 
genus,  but  all  tlio  utlribulcs  implied  in  Uic  name  of  the  species,  which 
nie  name  of  the  superior  genuM  has  not  already  implied.  The  asser- 
tion, hnweTer,  that  a  definition  mu.st  of  necessity  consist  of  a  genus 
and  diflorcutiac,  is  not  tc-nablc.  It  was  early  romarkcd  by  tujj^ciaiin, 
that  the  aummum  genua  in  any  clasAiHcaiion,  having  no  genus  superior 
to  itiiolf,  could  not  be  defined  in  thui  manner.  Yet  we  have  seen  that 
all  nampa,  except  those  of  our  elemeniary  feelinjpi,  are  susceptible  of 
definition  in  the  strictest  sense;  by  setting  forth  in  words'  tho  constit- 
ueut  parts  of  the  fact  or  phenomenon,  of  which  the  connotation  of  ovory 
word  \»  ultimately  composed. 


4  5.  Althou;;h  tho  fint  kind  of  imperfect  definition  (which  definca  a 
connotatl^■e  tf^rm  by  a  part,  only  of  what  it  connotes,  but  a  part  sufficient 
to  mark  out  correctly  tho  boundaries  of  its  denotation),  has  been  con- 
iudered  by  the  ancients,  and  by  logicians  in  general,  as  a  complete 
definition ;  it  has  always  been  deemed  necessary  that  the  attributes 
employed  should  rcully  form  part  of  the  connotation;  for  the  rule  was 
that  the  definition  mu5t  be  drawn  from  tho  etaence  of  x^xa  class ;  and  this 
would  nut  have  benii  tho  aa.c  if  it  had  been  in  any  degree  made  up  of 
uitribuies  not  connoted  by  the  name.  The  second  kind  of  imperfect 
definition,  therefore,  in  which  the  name  6ra  cla&s  U  d4^nud.-hy  any  ot 
jccTdenDi— ^TTiSalff.  by-atirlbntes  which  are  not  included  in  its  conno- 
ion — has  been  rejected  from  the  rank  of  genuine  Definition  by  all 
philosripliDH!,  and  has  been  termed  Doscriptiun. 

This  kind  of  imperfect  definition,  however,  takes  Its  rise  froni  the 
same  cause  as  the  other,  namely,  the  willingness  to  accept  as  a  defini- 
tion anything  whioli,  whether  it  expounds  the  meaning  of  tho  name  or 
not,  enables  us  to  discriminate  the  things  denoted  by  tlic  name  from  all 
other  things,  and  conscKjuenlly  to  employ  the  term  in  predication  will»* 
out  deviating  from  established  usage.  This  purposo  is  duly  answered 
by  stating  any  {no  matter  what)  of  the  attributes  which  are  common  Uj 
tho  wbolo  <if  tho  class,  and  peculiar  to  it ;  or  any  combination  of  attri- 
tos  which  may  happen  to  be  peculiar  to  it,  although  separately  each 
Ihoso  attributes  may  be  common  to  it  with  some  other  things.  It  is 
ily  neccesaiy  that  the  definition  (or  de-scription)  thus  formed,  should 
he  eannertib/e  with  the  name  which  it  professes  to  deBue ;  that  is,  should 
be  exactly  co-cxtcnsivc  with  it,  being  predicable  of  everything  of  which 
it  is  predicable,  and  of  nothing  of  which  it  is  not  predicable  :  although 
ihe  attributes  specififMl  may  have  no  connexion  with  tliose  which  men 
had  in  view  when  lliey  formed  or  recognized  the  class,  and  gave  it  a 
name.  The  fallowing  are  correct  definitions  of  Man,  according  to  this 
lest:  Man  is  a  mammifercjit  animal,  haWng  (by  nature)  two  hands 
(for  tho  human  species  answers  to  ihi*  description,  and  no  other  animal 
does):  Man  is  an  animal  who  cooks  his  food:  Man  is  a  ftatiierlosa 
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AVliBt  would  othenvuie  be  a  mere  deftcnptina,  mar  be  raised  to  the 
rank  of  &  real  definition  by  the  peculiar  purpu^  which  the  speaker  or 
writer  lias  lu  view.  As  was  seen  la  the  precedioi?  chapter,  it  may.  for 
the  entU  of  a  particular  arc  or  science,  or  for  the  mure  conveiiicut 
Btotement  of  an  author's  particular  viewa,  Ik:  advisable  to  give  lo  some 

Scneral  name,  without  alte-ring  ita  denotation,  a  special  connotation, 
ifferoni  from  its  ordinary  one.  When  this  ia  done,  a  definition  of  the 
name  by  menus  of  the  attributes  wliicli  make*  up  the  special  connota- 
tion,  though  in  general  a  mere  accidental  dehniiion,  or  deacription, 
becomes  on  the  particular  occasion  and  for  the  particular  purpose,  a 
oomplcio  and  geuuiiic  definition.  This  actually  occiim  with  respect 
tn  one  of  the  prtu^eding  exiunplca,  "  Man  is  a  roammiterous  animal 
having  two  hond-s"  which  is  the  scieutiJic  defiiiiliun  of  man  cou- 
sidercd  tui  one  of  the  specie«  in  Cuvier'a  distribution  of  the  animal 
kingdom. 

Id  cases  of  tlua  surt,  allliou^'h  the  definition  ia  stiU  n  dci^luration  of 
tlie  meaning  which  in  the  particular  instanco  the  name  Is  appointed  to 
convey,  it  cannot  bo  said  that  to  slate  the  meaning  of  the  word  is  the 
purpose  of  the  defiuition.  The  purpose  i»  not  to  expound  a  name,  but 
to  help  to  expound  a  classification.  The  special  meaning  which  Curiar 
assigned  lo  the  word  Man  ((juito  foreign  to  its  urdiuary  meaning, 
though  involving  no  change  in  the  denotation  of  the  word),  waa  inci- 
dental tu  a  plan  of  arrangmg  animals  into  classes  on  a  certain  principle, 
that  i»,  according  to  a  certain  ttet  of  distinct  ions.  And  since  the  defi* 
nitioiiof  Man  according  to  the  ordinai-y  connotation  of  the  word,  though 
it  would  have  aiuwercd  every  other  purpose  of  a  dufiiiiliou,  would  nut 
have  pointed  out  the  place  which  the  species  ought  to  occupy  in  that 
particular  cla&sificallun ;  he  gave  tlio  word  u  spuciul  coiinotution.  that 
ho  might  he  able  to  define  it  by  the  kind  of  aitxibutea  upon  which,  f(>r 
reasons  of  t^ieutific  convenience,  lie  had  resolved  to  fuuud  his  di^dsiun 
of  animated  nature. 

Scientific  definitions,  whether  lliey  are  definitions  of  scicDlific  terms 
or  of  common  leriQ:^  uited  in  a  scieniific  sense,  are  almost  always  of  the 
kind  last  spoken  uf :  tJioir  main  purpose  is  to  sen-e  an  the  landmarks 
of  scientific  clo-ssification.  And  since  the  claAsifications  in  any  science 
are  continually  modified  as  scientific  knowledge  advances,  the  defi- 
nitions in  the  sciences  arc  also  coiutantly  varying.  A  striking  instance 
i«  afTorded  by  tlio  words  Acid  and  Alkali,  especially  the  former.  As 
experimental  dincovery  advanced,  ttie  substances  classed  with  acida 
have  been  constantly  multiplying,  and  by  a  natural  cuusequence  the 
attributes  connoted  by  the  word  have  receded  imd  become  fewer.  At 
first  ii  connoted  the  attribuic4,  of  combining  with  an  .'dkali  to  form  a 
neutral  Kubstatice  (called  a  Salt) ;  being  compounded  of  u  base  and 
oxygen;  catisticity  to  the  taste  and  touch;  fluidity,  &c.  I'he  true 
analysis  uf  muriatic  acid,  into  chlorine  and  hydrogen,  caused  the  second 
property,  composition  from  a  base  and  oxygeu,  to  be  excluded  from 
the  connotition.  The  same  discovery  fixed  the  attontion  of  chemists 
upon  hydrogen  us  an  important  element  in  acids ;  and  more  recent 
discoveries  having  Icil  to  the  recognition  of  it^  presence  in  sulphuric, 
nitric,  and  many  other  acids,  where  its  existence  was  not  previously 
suspected,  there  is  now  a  tendency  to  include  the  presence  of  this  ele- 
ment in  the  connotation  of  the  word.  But  carbonic  acid,  silica,  aulphu- 
rous  acid,  have  no  hydrogen  in  their  composttioD ;  that  property  can- . 
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ihereiuro  be  connoted  by  the  iditu,  unless  ihoee  substances  are  no 
imigcr  to  bu  cousiiiui'L'tl  ucids.  Cuusticity  niid  fluidity  have  long  bidcv 
Uvmu  excluded  trom  tlui  cliaracterii<lic8  oCtJie  clru«,  by  ihe  inclusiun  of 
«ilicu  and  many  otber  Bubstances  in  it ;  and  tlie  IbrnmLiun  of  neutral 
bodicit  by  combiuiilioii  wiUi  ulkalis,  tofl^elbor  wit)i  such  t-lccln^-clionii- 
cal  jjccuiiaritit's  a»  tiiia  in  auppuscd  to  imply,  are  now  the  only  digrr- 
cKtia  wbicli  form  tbu  lixeii  counuiation  ot  tbe  word  Acid,  aa  a  term  uf 
ciiemiciil  science. 

ciciebiiiic  men  arc  stiU  seeking,  and  may  be  long  ere  tfaey  find,  a 
suitable  deHiiitiuu  of  oiie  orilio  earliest  words  in  tlie  vocabulary  of  tbe 
huiuun  race,  and  one  of  those  of  which  the  popular  aense  is  plainest 
aud  bedi  underfttood.  Tha  word  I  mean  is  Ueot ;  and  the  source  of 
the  difficulty  ia  the  imperfect  state  of  our  ticieutific  knowledge,  which 
ban  shown  lo  uh  multitudes  of  phenomena  cerlainly  connected  with  the 
same  power  which  is  the  cause  of  what  our  senses  rcrognizo  as  boat, 
but  biu  not  yet  lau^'ht  uii  the  law8  of  ibusc  phenomena  with  sufficient 
accuracy  to  iulntit  of  our  deteiininiiig  under  what  characteristics  tbe 
wbote  of  those  phenomena  Bbolt  uttimately  be  embodied  as  a  class: 
which  cUaracleri*lira  would  of  roureo  be  ao  many  difTt-routio.'  for  iho 
ddtiuitiou  of  tbe  power  iiKelt  M'o  have  advanced  tar  enough  to  know 
th^t  uuu  uf  the  uttributca  cuiuioted  muitl  be  that  of  i>peniting  as  a 
repulMvc  iijrcu:  but  ibia  \a  certainly  not  all  which  must  ultimately  bo 
included  in  tJie  scientitic  definition  of  heat. 

What  is  true  uf  the  dc-fiuiliuu  of  any  term  of  scienco,  ia  of  cdutm 
true  of  the  detiniiion  of  a  science  itself:  and  accordingly,  we  showed 
in  the  Introductory  Chapter  of  this  work,  tliot  the  deBniiion  fjf  a  science 
mtuc  neceuarily  be  progmaive  uid  provisional.  Any  pxt^nniaii  of 
knowledge,  or  alteration  in  the  cunvnt  opinions  respecting  the  st/bject 
nuuier,  may  lead  to  a  ch^ge  more  or  Icnn  extensive  in  the  particulars 
included  in  the  science ;  and  its  compulsion  being  thos  altered,  it  may 
easily  lutppuii  that  a  diHV-ruut  set  of  cbaractonstics  \vill  bo  found  better 
adapted  oh  ditferentio^  for  defining  jlh  name.  '~- 

in  ibo  Bume  manner  in  which,  as  wc  have  now  shown,  a  special  ot 
technical  definition  bad  for  its  object  to  expound  tbe  artiiicial  clssai- 
ficatiuo  out  of  which  it  grows;  tho  Aristotelian  logicians  seem  to  have 
imagined  that  it  wua  oIjhj  ibu  bunincsa  of  ordinary  definition  to  expound 
the  ordinary,  and  what  they  deemed  the  natural,  cla.5fiiticfittan  of  tilings, 
namely,  tlio  division  of  them  into  Kinds ;  and  to  show  the  place  which 
eecb  Kind  occupies,  aa  superior,  collalt-ral.  or  ftubordimiio,  among 
other  Kinds.  This  notion  would  account  fur  the  rulo  tliac  alt  dcti- 
ftitiun  must  uecewsarily  be  ]kt  gcn«*  ef.  differmtiam,  and  would  also 
explain  why  any  one  diflerentia  was  deemed  nnlHrienL  iJut  to 
Bxpound,  or  express  In  words,  a  distinction  of  Kind,  hud  already  beon 
|boA-n  to  be  oil  imuofftibiliiy  :  the  vi-ry  moauin^  of  a  Kind  in,  that  the 
propeitiee  which  ditttingiii»h  it  do  not  grow  out  of  one  another,  and 
conmit  tlifireforo  be  set  forth  in  words,  even  by  implication,  othnmiso 
thai)  by  enumerating  tlieio  all :  and  all  are  not  known,  nor  ever  will  be 
to.  It  is  idle,  theroforet  to  look  to  thia  aa  one  of  the  purposes  of  a 
definition  1  while,  if  it  bo  only  required  tint  ihu  definiDon  of  a  Kind 
sliuuld  indicate  what  Kindii  include  it  or  aro  included  by  it,  any  ('cJi- 
nitions  which  expound  l]ie  connotation  of  tlie  names  wiU  do  this:  for 
the  name  of  each  clotui  niu»t  JieceeB4irily  connote  enough  uf  ilji  proper- 
ties to  fix  the  bouudarios  of  the  doss.     If  tite  definition,  therefore,  is 
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a  fuU  Btatemenl  of  the  connotaticm  it  is  all  that  a  definition  can  bo 
requiiuil  to  be. 

§  6.  Of  tlia  two  incutnploto  ur  uiiscionCific  motloe  uf  definition,  and 
tu  what  tliey  difler  fiom  llie  compleio  or  scientiHc  mode,  enoii^i  hut 
now  been  oaid.  We  shail  iicxc  examine  an  ancient  doctrine,  once 
generally  prevalent  and  slill  by  no  means  exploded,  which  I  regard  la 
llic  source  of  a  great  part  of  the  iibscurity  hanging  over  some  of  the 
tnoitt  important  processes  ot'  the  understanding  in  Ine  pursuit  of  truth. 
According  to  tJiis.  the  definitions  of  which  we  have  now  treated  are 
only  one  of  two  sons  into  which  definitions  mav  be  divided,  viz., 
definidonA  of  names,  and  dolinitions  of  things.  The  lomier  are  intended 
to  explain  llic  meaning  of  a  term;  tlie  latter,  the  nature  of  a  thing;  (he 
lost  being  incomparably  tlie  most  important. 

This  opinion  wa»  held  by  tlio  ancient  philosophen:,  and  fay  tbeir  fo\- 
loweni,  with  the  exception  of  the  Nominalifit*;  but  as  the  spirit  of 
modern  metaphysics,  until  a  recent  period,  has  been  on  the  whole  a 
Nominalist  spirit,  the  notion  of  definitions  of  things  has  been  to  a  cer- 
tain extent  in  abeyance,  still  continuing,  however,  to  breed  confusion 
in  logic,  by  itjn  consequences  indeed  rather  than  by  itself.  Yet  the 
doctrine  in  ita  omti  proper  foi-ni  now  and  tlien  breaks  out,  and  has  up* 
peared  {among  other  places)  where  it  was  scarcely  to  1>«  oxpecte*!,  m 
a  deservedly  popular  work.  Archbishop  Whately's  Loffic.  In  a  re- 
view of  that  work  publisheii  by  mo  in  the  IVestmimfer  Iterieto  for 
January  182H,  and  CMitaining  some  opinions  whirli  I  no  longer  enter- 
tain. I  find  the  tblluwing  ob$oi*\'aUoii:i  on  the  question  now  beitiro  us; 
obsonariiiM-i  with  which  my  prcftoni  views  on  that  question  ara  adU 
lulBciently  in  accordance. 

"The  distinction  between  nominal  and  real  definitions,  between 
detinitions  of  words  and  what  are  called  definitions  of  things,  though 
cunfurmabic  to  the  idcaa  of  most  of  the  Aristotelian  logicians,  cannot, 
as  it  appears  to  us,  l>e  maintained,  AVe  apprehend  that  no  definition 
IB  ever  mlended  to  '  explain  and  unfold  the  nature  of  the  thing.'  It  is 
some  confirmation  of  our  opinion,  that  none  of  those  writers  who  have 
thought  that  there  were  detinitions  of  things,  have  ever  succeeded  in 
discovering  any  criterion  by  which  the  definition  of  a  thing  can  bo  dis- 
linguiihed  fi-om  any  other  proposition  relating  to  the  thing.  The 
deiinition,  they  say,  unfolds  the  nature  of  the  thing:  but  no  definition 
can  uafutd  its  whole  nature  ;  and  every  propo<<iiioi)  in  whicli  any  <{ual' 
ity  whatever  is  predicated  of  thn  thing,  unfolds  some  part  of  its  nature. 
The  true  state  of  the  cose  we  take  to  be  this.  All  definitions  are  at 
y,  namoH,  and  of  names  only  t  but,  in  somo  definitions,  it  is  clearly  ap- 
"^  parent,  that  nothing  is  intended  except  to  explain  the  meaning  of  the 
word;  while  in  others,  besides  explaining  the  meaning  of  the  word,  it 
is  intended  to  be  irophed  that  there  exists  a  thing,  corrosponding  to 
the  word.  Whether  this  bo  or  bo  not  implied  in  any  given  caae, 
cannot  bo  aiUocted  from  the  mere  form  of  the  expression.  *  A  cen- 
taur is  an  animal  witJi  the  upper  parts  of  a  man  and  the  tower  parts  of 
a  horse,'  and  '  A  triangle  is  a  rectilineal  figure  with  three  sides,*  are, 
in  form,  expressions  precisely  similar ;  although  in  the  former  it  is  not 
implied  that  any  thing,  conformable  to  the  lenn,  really  pxi«ts.  while  in 
the  latter  it  is;  aamay  be  seen  by  substituting,  in  both  definitions,  the 
word  tntan*  fort*.     In  the  first  expression,  '  A  centaur  meana  on  an< 
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liual/  &c.,  tbe  sense  would  remain  unchanged :  in  the  second,  '  A  tri- 
uigle  means,'  Sec,  the  meaning  would  be  altered,  since  it  would  be 
obviously  impossible  to  deduce  any  of  the  truths  of  geometry  from  a 
prupoaition  expressive  only  of  tbe  manner  in  which  we  intend  to  em- 
ploy a  particular  sign. 

"  There  are,  therefore,  expressions,  commonly  passing  for  de6nitions, 
which  include  in  themselves  more  than  tbe  mere  explanation  of  tbe 
meaning  of  a  term.  But  it  is  not  correct  to  call  an  expression  of  this 
sort  a  peculiar  kind  of  definition.  Its  difference  from  the  other  kind 
ccmaists  in  this,  that  it  is  not  a  definition,  but  a  definition  and  something 
more.  The  definition  above  given  of  a  triangle,  obviously  comprises 
not  one,  but  two  propositicms,  perfectly  distinguishable.  The  one  is, 
*  There  may  exist  a  figure,  bounded  by  three  straight  lines  :*  tbe  other, 
'  And  this  figure  may  be  termed  a  triangle.'  Tbe  former  of  these  pro- 
poeitioos  is  not  a  definition  at  all ;  the  latter  is  a  mere  nominal  defini- 
tion, or  explanation  of  the  use  and  application  of  a  term.  The  first  is 
susceptible  c^  truth  or  falsehood,  and  may  therefore  be  made  the  foun- 
dadoD  of  a  train  of  reasoning.  Tbe  latter  can  neither  be  true  nor  false ; 
tbe  only  character  it  is  susceptible  of  is  that  of  confiimnity  or  discon- 
ibrmity  to  the  ordinary  usage  of  language." 

There  is  a  real  distinction,  then,  between  definitions  of  names,  and 
what  are  erroneously  called  definitions  of  things ;  but  it  is,  that  the 
latter,  along  with  the  meaning  of  a  name,  covertly  asserts  a  matter  of 
fact.  This  covert  assertion  is  not  a  definition,  but  a  postulate.  The 
definition  is  a  mere  identical  proposition,  which  gives  information  only 
about  the  use  of  language,  and  from  which  no  conclusions  affecting 
matters  of  fact  can  possibly  be  drawn.  The  accompanying  postulate, 
on  the  other  hand,  affirms  a  fact,  which  may  lead  to  consequences  of 
«very  degree  of  importance.  It  affirms  the  real  existence  of  Things 
possessing  the  combmation  of  attributes  set  forth  in  the  definition ;  and 
this,  if  true,  may  be  foundation  sufficient  on  which  to  build  a  whole 
&bric  of  scientific  truth. 

We  have  already  made,  and  shall  often  have  to  repeat,  the  remark, 
chat  tbe  philosophers  who  overthrew  Realism  by  no  means  got  rid  of 
the  consequences  of  Realism,  but  retained  long  afterwards,  in  their 
own  philosophy,  numerous  propositions  which  could  only  have  a  ra- 
tional meaning  as  part  of  a  Realistic  system.  It  had  been  handed  down 
from  Aristotle,  and  probably  from  earlier  times,  as  an  obvious  truth, 
that  the  science  of  Geometry  is  deduced  fi^}m  definitions.  This,  so 
long  as  a  definition  was  considered  to  be  a  propositioD  **  unfoldms  the 
nature  of  the  thing,"  did  well  enough.  But  Hobhes  came,  and  re- 
jected utterly  tbe  notion  that  a  definition  declares  the  nature  of  the 
thing,  or  does  anything  but  state  the  meaning  of  a  name ;  yet  he  con- 
tinued to  affirm  aa  broadly  as  any  of  his  predecesson,  that  the  dpxai, 
princ^na,  or  original  premisses  of  mathematics,  and  even  of  all  science, 
are  definitions ;  producing  the  singular  paradox,  that  systems  of  scien- 
tific truth,  nay.  all  truths  whatever  at  which  we  arrive  by  reasoning, 
are  deduced  frutn  the  arbitrary  conventions  of  mankind  ooDceming  the 
signification  of  words. 

To  save  the  credit  of  the  doctrine  that  definitions  are  the  premisses 
of  adentific  knowledge,  the  proviso  is  sometimes  added,  that  they  are 
so  only  under  a  certain  conditioo,  namely,  that  they  be  framed  con- 
fannably  to  the  phenomena  <^  nature ;  that  is,  that  tbej  aacrtt»e  nich 
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iBoantngs  lo  terms  m  shall  suit  objects  actually  exurtinf^.  Bat  tliia  la 
only  ftn  tostancA  of  tbo  attompt,  too  oAbd  made,  to  mcapo  from  du 
necessity  of  abauilonint;  oUt  lan^uiit^o  nfter  tbo  idoas  wliich  it  I'XprMBes 
have  been  exrhangod  for  rontrary  imeA.  From  thf^  rnranin?  of  a  name 
(we  are  told]  ic  is  possible  to  ititbr  physical  facts,  provided  the  nam« 
ha«,  corresponding  to  it,  on  existinf"'  thni(».  But  if  this  pro\-i80  bo  ne- 
cessary, from  which  of  tlie  two  ia  the  inference  really  drawn  1  from  t)M 
ejdstenco  of  a  t)iint^  having  tha  propoitios  ?  or  from  tho  oxtstono*  of  a 
namo  meaning  them  t 

Take,  for  instance,  any  of  the  detinitions  laid  down  as  premisscM  in 
EucUd'it  Klemcnts ;  the  delitiiiion,  let  u»  eay,  of  a  circle.  This,  being 
analysed,  consiata  of  two  propositions ;  the  one  an  asjiiimpuon  with 
respect  to  a  matter  of  fact,  the  other  a  i^uuiuo  dcfinitiun.  "  A  Agnrc 
may  exist,  havini^  all  tbn  points  in  the  line  which  tioimdn  it  equally 
distant  from  a  single  point  within  it:"  "Any  6^re  possessing  thn 
prupurty  is  culled  a  circle."  Let  us  look  at  one  of  the  demonstrations 
which  are  said  to  depend  on  this  detlnition,  and  obsorre  to  winch  of 
the  two  propoettions  contained  iu  it  the  ilvmunstratton  really  appeals. 
•*  About  tho  centre  A,  doMiribe  the  circle  ii  C  D,"  Here  is  on  aasump- 
cion,  that  a  figure,  such  as  the  definition  expresses,  mat/  be  described ; 
which  is  no  other  than  tlio  postulate,  or  covert  assumptiun,  inrolvcd  in 
iho  so-called  definition.  Hut  whctbor  thai  figure  bo  called  a  circle  or 
not  is  quite  immaterial.  The  pur|>oso  would  bo  as  well  answered,  in 
all  rps[ioct.i  except  brevity,  were  we  to  say,  "  Through  the  point  fl, 
draw  a  line  returning  inu)  itself^  of  which  every  point  shatt  be  at  an 
equal  distance  from  llie  point  A."  By  this  llie  uefinitiun  of  a  circle 
would  bo  got  rid  uf,  and  rendered  neodless,  but  not  the  posiulato  im- 

gliod  in  it ;  without  that  ilie  clouionftiration  could  nt>t  stand.  Tho  circle 
einff  now  described,  let  us  proceed  to  the  consequence.  "Since 
B  CD  is  a  circle,  the  radius  B  A  is  equal  to  tbo  radius  C  A."  B  A  ia 
equal  to  C  A,  not  becau.ie  B  (J  D  is  a  circle,  but  because  B  C  D  ia  a 
figure  with  tho  radii  equal.  Our  warrant  for  assuming  that  such  a 
figuro  about  tlte  centre  A,  with  tlio  radius  B  A,  may  be  made  to  exist, 
ia  the  postulate.— The  admisaibiHty  of  these  assumptions  may  be 
intuitivu,  or  may  admit  uf  proof;  but  in  either  case  they  arc  die 
premisses  on  which  the  theoretns  depend ;  and  white  these  arc  retained 
It  would  make  no  dlflurenco  in  tho  certainty  of  geometrical  truths, 
though  every  definition  in  Kuclid,  and  every  tocbnical  term  therein 
defined,  were  laid  aside. 

It  is,  perhafns,  superHuous  to  dwell  at  so  much  leufrtfa  upon  what  is 
RO  nearly  self-evident ;  but  when  a  distinction,  ob^-ious  as  it  may 
appear,  has  been  confounded,  and  by  men  of  the  most  pnwerfiil  intel- 
lect, it  is  bettor  to  say  too  much  tlian  too  little  for  the  purpose  of 
rendering  such  miHtflkos  impossible  i"  firtine.  Wv  will,  tborefore, 
dutuin  the  reader  whilo  wo  point  out  one  of  the  absurd  consequences 
Aowing  ti-om  (be  supposiUtm  thai  definitions,  os  such,  are  the  premisaee 
in  any  uf  our  reasonings,  except  such  as  relate  to  words  only.  If  this 
Kupposition  were  true,  we  might  argue  coi'rectly  from  true  premisses, 
.md  arrive  at  a  fal.^  conclusion.  We  should  only  have  to  assume  as  a 
premias  the  definition  of  a  nnn-entity:  or  rattier  of  a  name  which  has 
no  entity  correeponding  to  it.  Let  thia.  for  iiLstance,  be  our  definitioa : 
A  oragoa  is  a  surpeiit  brpnrhin^  flame. 
^     This   propoaiti'm.  ron'^idcrcj  utiIv  as  a  dofinition,  is  indisputably 
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vorrect,  A  dragon  w  a  serpent  breathqig  Same:  the  word  aeams  thai 
The  tacit  assurnption,  indeed  (if  there  were  any  such  understood 
aasertion),  of  the  existence  of  an  object  with  properties  coiresponding 
to  ibe  definition,  would,  in  the  present  ioBtance,  be  falae.  Out  of  this 
^finition  we  may  carve  the  premisses  of  the  following  syllogism : 

A  dragon  is  a  thing  which  breathes  flame : 

But  a  dragon, ifi  a  serpent : 
From  which  the  concluHion  is, 

There&re  some  serpent  or  serpents  breathe  flame :— - 
an  unexceptionable  syllogism,  in  the  first  mode  <^  the  third  figure,  in 
which  both  premisses  are  true  and  yet  the  conclusion  lalse;  which 
every  logician  knows  to  be  an  absurdity.  The  conclusion  being  false 
and  the  syllogism  correct,  the  premisses  cannot  be  true.  But  the 
premisses,  considered  aa  parts  of  a  definitiout  are  true :  there  is  no 
possibili^  of  controverting  them.  Therefore,  the  premisses  considered 
as  parts  of  a  definition  cannot  be  the  real  ones.  The  real  premisses 
must  be: 

A  dragon  is  a  really  existing  thing  which  breathes  flame : 

A  dragon  is  a  really  exitting  serpent : 
which  implied  premisses  being  false,  the  falsity  of  the  cooclusion  pre- 
senta  no  absurdity.  If  we  would  determine  what  conclusion  folfowa 
from  the  same  ostensible  premisses  when  the  tacit  aaeumption  of  real 
existence  is  lefi  out,  let  ua,  according  to  the  recommendation  in  the 
Wistminster  Review,  substitute  meant  for  is.     We  then  have : 

A  dragon  is  a  word  tneanimg  a  thing  which  breathes  flame : 

A  dragon  is  a  word  meaning  a. serpent : 
From  whid^  the  conclusion  is, 

Some  toord  or  words  which  mean  a  serpent,  alao  mean  a  thing 
which  breathes  flame : 
where  the  conclusion  (as  well  as  the  premisses)  is  true,  and  is  the  only 
kind  of  conclusion  which  can  ever  follow  from  a  definition,  namely,  a 
pn^osition  relating  to  the  meaning  of  words.  If  it  relate  to  anyt^ng 
else,  we  may  know  that  it  does  not  follow  from  the  definition,  but  fnmi 
ihe  tacit  assumption  of  a  matter  of  &ct. 

It  is  only  necessary  further  to  inquire,  in  what  cases  that  tacit  as* 
sumpdon  is  really  made,  and  in  what  cases  not.  Unless  we  declare 
the  contrary,  we  always  convey  the  impression  that  we  intend  to  make 
the  assumption,  when  we  profess  to  define  any  name  which  is  already 
known  to  be  a  name  of  really  existing  objects.  On  this  account  it  is, 
that  the  assumption  was  not  necessarily  implied  in  the  definition  of  a 
dragon,  while  (here  was  no  doubt  of  ita  being  included  m  the  defini- 
tion of  a  circle. 

%  7.  One  of  the  circumstances  which  have  contribated  to  keep  up 
Che  notion,  that  demonstrative  truths  follow  from  definitions  rather 
than  from  the  postulates  implied  in  those  definitions,  is,  that  the  pos- 
tulates, even  in  those  sciences  which  are  considered  to  surpass  all 
others  in  demonstrative  certain^,  are  not  always  exactly  true.  It  is 
not  tme  that  a  circle  exists,  or  can  be  described,  which  has  all  its  radii 
exactly  equal.  Such  accuracy  is  ideal  only ;  it  is  not  found  in  nature, 
stifl  less  can  it  be  realized  by  art  People  had  a  difficulty,  therefore, 
in  conceiving  that  the  moat  certain  of  all  conclusions  could  rest' upon 
premisses  which,  instead  of  being  certainly  tme,  are  oertainly  not  true 
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le  whole  extent  asserted.  This  apparent  paraiiox  will  bo  examined 
vlien  wa  come  to  treat  of  DcmonKtralion  ;  where  wc  shall  bo  ahlo  to 
show  tliat  as  much  uf  thw  postulate  is  true,  as  it*  rcijuirud  lo  support  as 
much  as  in  true  of  the  roncluaion.  Philrwopliers,  however,  to  whom 
thia  \iew  had  not  occurred,  or  whom  it  did  not  aati«fy,  have  thought  it 
indispensable  that  there  should  be  found  in  dcfinilien^  s<iTnethin};  more 
certain,  or  at  Icaul  more  accurately  true,  than  the  implied  postulate  of 
iho  real  existence  of  a  corresponding  object.  And  this  Bomething 
they  flattered  theinrtelveit  ihej-  had  found,  when  they  laid  it  down  that 
a  definition  i»  a  ntatemetii  and  analpiii  not  of  the  mere  meaning  of  a 
word,  nor  yet  of  the  nature  of  a  thing,  but  uf  an  idea.  Thus,  the 
pru)^o«ition,  "  A  circle  is  a  plane  figure  bounded  by  a  line  all  the  uuiute 
of  which  are  at  an  equal  distance  from  a  given  point  wiiliin  it,  was 
eonsidored  by  them,  not  as  an  a.<<.<*crtion  that  any  real  circle  has  that 
property  (which  would  not  be  exactly  true),  but  tliat  wo  contxive  a 
circle  an  having  it :  that  our  abstract  idea  ot  a  circle  is  an  idea,  of  a 
figure  with  itu  radii  exactly  equal. 

Conformably  to  this  it  is  snid,  tlint  the  subject  matter  of  maihcmai- 
ics,  and  of  every  other  demonstrative  science,  is  not  things  as  they 
reully  exist,  but  ubstraclions  of  the  mind.  A  geometrical  lino  is  a  line 
without  breadrb  ;  but  no  such  line  oxtsLi  in  nature ;  it  is  a  mere  notion 
made  up  by  the  mind,  out  of  ibe  maleriuls  tn  nature.  Tlic  definition 
(it  is  HAid)  IS  a  definition  of  this  mental  line,  not  of  any  actual  line; 
and  it  is  only  of  the  mental  line,  not  of  any  line  existing  in  nature,  that 
the  theorems  of  geometry  are  accurately  true. 

Allowing  this  doctrine  respecting  the  nature  of  demonstmtive  truth 
lo  be  correct  (which,  in  a  suosoquent  place,  I  shall  endeavor  to  prove 
that  il  is  not) ;  even  on  that  fnipposttion,  the  concluainns  which  seem 
tu  follow  from  a  defmition.  do  not  follow  from  the  definition  as  such, 
hut  fi-om  an  implied  postulate.  Even  if  it  be  true  that  there  is  no 
object  in  nature  answering  to  the  definition  of  a  line,  and  that  the 
geomolrical  properties  of  hno»  are  not  true  of  any  lines  in  nature,  but 
only  of  the  idea  of  a  line;  the  definition,  at  all  events,  postillatea  the 
real  exi.'<tenre  of  such  en  idea:  it  assumes  that  the  mind  can  frame,  or 
rather  has  framed,  the  notion  of  length  without  breadth,  ami  without 
any  other  sensible  pr<>[mrty  whatever.  According  to  what  appears  to 
mo  ll»o  sounder  opitiimi.  The  mind  cannot  fijrm  any  such  notion;  il 
cannot  conceive  length  Avithout  breadth  ;  it  can  only,  in  contemplating 
objects,  attend  to  their  length  exclusively  of  their  other  seiii^ibte  quali- 
ties, and  so  Jotermiae  what  properties  may  be  pretEcaled  of  them  in 
virtue  of  their  length  alone.  If  this  be  true,  tlio  postalaio  involved  in 
the  geometrical  definition  of  a  line,  is  tliu  real  existence,  not  of  length 
mthout  breadtli,  but  merely  of  length,  that  is,  of  long  objects.  Tlus 
ia  quite  enough  to  support  all  the  tmihs  of  geomeny,  since  every 
property  of  a  geometrical  line  is  really  a  property  of  all  physical 
objects  poj^sessing  length.  But  even  what  I  holti  to  be  the  false  doc- 
trine on  the  subject,  leaves  the  conclusion  that  our  reasonings  are 
grounded  upon  the  matters  of  fact  postidated  in  definitions,  and  not 
upon  the  definitions  themselves,  entirely  unaffected ;  and  accordingly 
I  am  able  to  appeal  in  confirmation  of  this  cnnctusion.  tu  the  oiuhority 
of  Mr.  VVhewoll,  in  hie  recent  ireatwe  on  TAe  Philoxojt^y  of  the  In- 
dmctive  iicifncet.  On  the  nature  of  demonstrative  truth,  Mr.  NVTieweirs 
opiuiooe  are  greetly  at  variance  with  mirte,  but  on  the  particular  poiut 
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ID  qoeslioa  it  givcM  me  great  pleasure  to  obeerve,  that  there  is  q  com' 
plete  agToemetit  between  ub.  And  here,  as  in  many  other  inntances, 
1  gladly  ockiKjwledgo  that  hi«  wriliiiKS  arc  iMnineiitly  fierviceuble  id 
clearing  from  confuainn  tlie  initial  steps  in  the  analysis  of  ibe  mental 
processee,  even  where  hin  views  respecting  the  ultimate  analyuH  (& 
matter  generally  of  far  less  importance)  are  such  ait  (tbuu^h  wiili  un- 
feigDcd  respect)  I  cannot  but  regard  as  fundamentally  erroneous. 

\  8.  Although,  aecording  to  the  views  here  presontod,  I>oiiiutioiiit 
arc  properly  w  names  only,  and  cot  of  things,  it  does  Dot  follow  thai 
defimtiua  is  on  easy  matter,  iluw  to  do&no  a  name,  may  not  only  be 
an  inquiry  of  considerable  ditBcutty  and  intricacy,  hut  may  turn  upon 
considerations  going  deep  into  the  nature  of  ihe  things  which  are 
deouteil  by  the  name.  Such,  for  itistancc,  ure  the  Inquiries  wluch 
ierm  the  subjects  of  the  moAt  important  of  Plato's  Diologuos;  as, 
"  What  is  rhetoric  1"  the  topic  of  Uie  Gorgias,  or  "  ^Vbat  is  justice  '(" 
that  of  ihe  Uepnhlic.  ^fuch,  also,  is  tlie  (|uestion  scornfully  asked  by 
Pilate,  "  What  is  truth  i"  and  the  fundamental  question  with  specula- 
tive moraliats  in  all  ages,  "  What  is  virtue  I" 

It  wuiild  be  a  mistake  to  rrpn^sont  theue  difficult  and  noble  in- 
quiries as  having  nothing  in  vten-  beyond  ascertaining  the  conven- 
tional meonini^  uf  a  name.  They  ara  iuquirica  not  so  much  to 
determine  what  i>,  as  what  should  be,  the  meaning  of  a  name  ;  whiclt, 
like  otlicr  practical  queaUoiis  of  tormitiolagy,  requires  for  its  solution 
that  we  HhouUl  enter,  and  sometimes  enter  very  deeply,  into  the  prop- 
erties not  merely  of  names  but  of  the  things  u&med. 

Although  the  meaning  of  every  concrete  general  name  resides  in 
the  attributes  which  it  connotes,  tbe  objecia  were  named  before  the 
attributes ;  as  appears  from  the  fact  that  in  all  languages,  abstract 
names  are  mostly  rnmponnds  or  deri'vatives  of  the  concrete  names 
which  correspond  to  tbem.  Connutative  names,  therefore,  were,  after 
proper  names,  the  tirst  which  were  used  :  and  in  the  simpler  cases, 
DO  doubt,  a  di^tiact  connotation  was  present  ta  the  minds  of  those  who 
first  used  the  name,  and  was  distinctly  inlendcd  by  them  to  be  conveyed 
by  it.  The  Brst  person  who  used  the  word  whir*,  as  applied  to  snow 
or  to  any  other  object,  knew,  no  doubt,  very  well  what  quality  be  iu* 
tetjded  to  predicate,  and  had  a  |>erfectly  distinct  conception  iu  his  mind 
of  the  attribute  signified  by  the  name. 

But  where  the  i-esemblatices  and  differeaces  oo  which  our  classifi- 
cations are  founded  are  not  of  this  palpable  and  easily  determinable 
kind;  especially  where  they  consist  not  in  anyone  quality  but  in  a 
number  of  qualities,  tlie  elfects  of  which  being  blended  together  are  not 
rery  easily  discriminated  and  referred  each  to  its  true  source  ;  it  oflen 
happens  that  names  are  applied  to  nameable  objects,  with  no  distinct 
connotation  present  to  the  minds  of  Utose  who  apply  tbem.  They  are 
only  iiittuenL-(Hi  by  a  general  resemblance  bet\veen  tbe  new  object  and 
all  or  some  of  the  old  familiar  objects  which  they  have  been  accustom- 
ed to  call  by  (hut  ttume.  This,  as  we  have  seen,  is  the  law  wiiich  even 
tbe  mind  of  tbe  phiU>s>'>pher  must  follow,  in  giving  names  to  the  simple 
elementary  feelings  of  our  nature  :  but,  wlieie  the  things  le  be  named 
are  complex  wholes,  a  philosopher  is  not  content  with  noliring  a  gen- 
eral resemblance ;  he  examines  what  the  resemblance  consists  in ;  and 
he  only  gives  tbe  some  name  to  ihinga  which  resemble  one  auotlier  in 
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the  same  definite  panictilnrs.  Tbo  pbilosopher,  therefiarOt  IwbituaUy  i 
emptovs  hia  a;ciienit  naincs  wiOi  a  dobintu  cuiiutMatloii.  But  Uuigiiagv 
was  Tiiit  mune,  and  can  only  in  namo  siniiU  dt^gree  be  monded,  lijr . 
philoKQphon.  Id  the  mindft  of  the  real  orbiterB  of  lanjiruaire,  general 
Diune»,  espcciuUy  xvbure  ihe  classes  they  doiioto  cannot  be  bnjuuUi 
before  the  tribunal  of  the  oiitwnrd  'RenRen  to  be  identified  and  dtitcnn)- . 
inatcd,  connote  little  nioro  thau  a  vague  ^"oss  resetablaoce  tu  the 
things  which  ihoy  wctxj  earUesi,  or  have  been  most,  accustomed  to  call 
by  those  names.  When,  for  instance,  ordinary  persons  predicate  the 
words  ju»t  or  tnjiut  of  any  actioo,  nodlc  or  vieam  of  any  »eiiiitiu.''ut, 
oxprcsiiion,  or  demeanor,  wtatesfiut'^  or  cAariatan  of  any  personage 
tiguring  in  politics,  do  ihey  moan  to  affirm  of  those  varioos  aubjecta, 
any  determinate  attributes,  of  whatever  kind  I  No ;  they  iDerely 
recognize,  as  tliey  think,  Borae  Iikene9«,  more  ur  less  vajpje  and  louse, 
between  ihcm  and  Aorae  other  thini^  which  thoy  have  been  accustomed 
10  denominate  or  tu  hear  dcnnminntc-d  l>y  tliwo  a{>pcUations. 

Lnn^age,  as  Sir  Jamo^t  Mackintosh  used  to  day  of  governments, 
'*is  not  made,  but  grows."  A  name  is  not  imposed  at  mce  and  by 
previous  purpose  upon  a  clatt  of  abjucts,  but  m  finit  applied  to  one 
thujg,  anti  then  exiendod  by  a  series  iit'  transition»  lo  antttlier  and 
another.  Hy  thift  proccsfl  {ax  has  been  remarked  by  several  wrilcra, 
and  illustrated  with  grout  Ibrcu  aiwl  cleurncss  by  Dugald  istewurt.  lu 
his  Philonaphicttt  Kiuaya),  a  name  not  uiitrQr|uently  passes  by  sue- 
cemirc  link^  of  resemblance  from  one  object  to  another,  until  it 
becomes  applied  to  things  havin;^  nothing  in  common  with  the  first 
thingH  to  whirh  the  name  wa^  given:  which,  however,  do  not,  for  that 
roason.  ditip  the  numo ;  so  lliiit  it  at  luKt  denotes  a  cunfitBed  huddle  of 
objects,  having  nothing  whattrver  in  common ;  and  connotes  nothing, 
not  even  n  vague  and  general  resemblance.  When  a  numo  has  &llen 
inlo  this  Rtate,  in  wliieh  l>y  pre«lic»ting  it  of  any  object  we  assert 
Htorally  nothing  about  the  object,  it  has  becoice  unfit  for'tho  purpenes 
either  oT  thouglit  or  uf  the  odinmuniaalion  of  thougltt ;  and  can  only 
be  made  serviceable  by  Ftripping  it  of  some  part  of  its  multifiuious 
deuotatioi),  and  confining  it  to  objects  possessed  of  some  attributes  in 
commcm.  which  it  may  be  made  to  connoto.  Such  ore  the  inconve^- 
nienres  of  a  language  which  '*  w  n«>t  m:ule,  but  growit.'*  Like  a  road 
which  h  nut  made  but  hu»  made  itself  it  requires  continual  mending 
in  order  to  be  passable. 

From  tliis  it  is  already  evident,  w*hy  the  question  roftpecting  the 
definition  of  an  abstract  name  is  ortcti  one  of  so  much  ditficult)-.  The 
qiiestjriD,  What  is  justice  I  is,  in  other  words.  What  is  the  attribute 
which  mankind  mean  to  prcnlieate  when  thoy  call  an  action  just  1  To 
which  the  firvl  answer  is,  that  having  come  to  no  precitie  agreement  on 
the  point,  they  do  not  mean  In  pi^dicaio  disiiocily  any  attribute  at  all 
Nevertheless,  all  believe  that  there  is  some  common  attribute  belonging 
to  all  l)ie  actiuuB  which  they  are  in  the  habit  of  calhng  juAt.  Tbo 
question  then  must  be,  whether  there  is  sny  such  common  attribute? 
and.  in  the  first  place,  whether  mankind  agree  sufficiently  with  one 
another  as  to  the  particular  actions  which  they  do  or  do  not  call  jn»l, 
to  render  the  tnr|uir\-,  what  quality  those  actions  have  in  common,  o 
possible  Miie;  if  t«o.  whether  the  actions  really  have  any  qnality  in 
commnti;  anil  ifthey  have,  what  =t  is.  Of  these  ilirec,  tho  fir»t  aicmo 
it  an  inquiry  Into  umge  and  convontinn ;  the  other  two  aro  inquiries 
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pito  niarreta  of  &ct.  And  if  the  second  question  iwliDther  the  actioiw 
fnrm  u  class  at  aU),  lias  beiMi  uiiswered  Tle^ativeU\  there  rcinainii  a 
6)urlli.  otlen  mure  arduous  lha»  all  the  redl,  Immety,  bow  best  to  farm 
a  dues  artificially,  which  the  name  may  denote. 

Aoi)  hera  it  is  Htlitig  to  rcmfirk,  that  iiic  study  of  the  Bpontancviis 
gmwth  of  lamjuaeea  is  of  ihe  umioAt  importance  to  (he  philiwoplim" 
Tvho  would  loiricaily  rcmofJel  ihcni.  The  classiHcatiuns  rudfly  mailo 
hv  ObtttblitiiK-d  luI));ua^c,  wliuii  retouched,  a.i  tbey  almont  always  reitnire 
to  bo,  by  the  hands  of  tlie  higician,  iirc  oficii  iu  theniitelvea  excellently 
'fuiled  lo  many  of  his  purpoMB.  Whoii  cimipured  with  iho  classificmf 
bons  of  a  philueopher,  they  are  tike  the  customary  law  of  a  country, 
iv'bich  bB»  grown  up  afl  it  wero  spontaneously,  coroparpd  with  lawrs 
methodized  and  digested  into  a  code :  tlic  former  arc  a  far  less  perfuut 
iiuilrunicnt  than  tho  lultcr;  but  being  the  result  oi'  a  long,  though 
utiAcioiilitic>  couree  of  exi>erioncn,  they  ronlain  the  greater  pait  of  the 
moierials  out  of  which  the  systematic  b<Kly  uf  written  law  may  and 
ought  to  he  formed.  In  hke  muiiner,  the  established  grouping-  of 
tAijecu  under  a  common  name,  tlinugh  it  may  be  founded  only  tiprjn  a 
groM  and  general  resemblance,  is  evidence,  m  the  first  place,  that  the 
XMeublauco  is  obvious*  and  iberefoi'e  cnrtsiderahle ;  iind,  in  the  next 
place,  that  it  is  a  ix>semblaTice  which  has  struck  great  numbers  of 
pci*»onrt  during  a  series  of  j-cars  and  ages.  Even  whon  a  name,  by 
siu'ra»sivQ  tnticnsiuiit*.  has  cumc  to  be  applied  to  things  among  which 
there  does  not  exist  even  a  gross  reseml^ance  connnou  to  them  all, 
stiU  ai  every  step  in  its  progtVKS  we  shall  find  such  a  resemblanco. 
And  these  transitions  of  the  meaning  of  words  are  often  an  index  to 
real  connexions  between  the  tilings  denoted  by  them,  which  might 
otherwise  escape  the  notice  even  of  philosophers ;  of  those  at  least 
who.  from  using  a  different  language,  or  from  any  dificronce  in  their 
habitual  aasfjcialions.  have  fixed  their  attention  in  preference  npnn 
some  other  aspect  of  the  things.  Tho  history  of  philosophy  abounds 
in  examples  of  such  oversights,  %vhich  would  not  havo  been  committed 
if  a  philosojiher  had  seen  ilio  hidden  link  that  connected  together  the 
seemingly  disparnte  meanings  of  some  ambiguous  word.* 

Whenever  the  inquiry  into  the  definition  of  the  name  of  any  real  ob- 
ject consists  of  anything  else  than  a  mere  comparison  of  autliorities, 
we  tacitly  assume  that  a  meaning  must  be  found  for  thu  nanio,  com- 
patiblu  with  its  continuing  to  denote,  if  possible  oil,  but  at  nn^  rate  tho 
greater  or  the  more  important  part,  of  the  things  of  which  it  is  com- 
monly predicated.  The  inquiry,  tlierefore,  into  tho  definition,  is  an 
iriquiry  into  the  resemblances  and  diireronces  among  those  things : 
whether  there  be  any  resemblance  running  though  them  all ;  if  not, 
through  what  pottion  of  them  such  a  general  resembtancc  can  be  traced : 

•  "  Few  pflople"  (I  have  uid  in  unoihcr  pisce)  "  h»»e  nSedoA  how  |trc«t  a  kiu)wle<lfe 
of  Things  ts  requited  to  rnnblc  a  man  ic  nlfinn  Innt  Mijr  jtren  argument  lurns  wrholljr  upon 
wonltt.  ThviK  ia,  ysthnm,  nal  Lini;  vf  tlii^  InsiJing  tenns  of  phiuMophT  wbicb  »  i>ol  UMcI 
In  idnuMt  tonuincrable  ehadtis  of  meaning,  to  «i(>t«M  Idens  moie  oi  le»  widely  different 
fron  one  another.  Beiweea  Iwo  of  llie»e  idna  a  M^aciauB  and  penNralms  mind  will 
discvTD.  H  il  weto  uituitm'ly,  an  iiroliTmu*  link  nf  nmiu-iiori,  iiikw  which,  Ihougti  \iet- 
Ijapa  unable  lo  ^vc  a  loEirnl  acroiiril  of  it,  In-  vt]\  (duiii)  a  [iprri-i-llv  valid  arpirnent.  \shit:h 
bu  critic,  not  )iavini>  bo  km^  an  iD^i^rlit  into  the  Thinf  *,  will  mistake  hr  a  fallacy  luming 
on  the  double  meaning  of  a  term.  And  the  grc«ter  the  genioa  of  hirri  who  thaa  Wrl^  \vaym 
of«r  the  chaim.  the  greater  will  prnl/nbly  he  the  crowing  and  v»ingli>ry  of  llie  mcru 
lofirian,  who,  hobbling  allrrhiin.cvijicea  his  tnvn  aii(ier1or  windnm  lijr  jiuuaingon  ittbrinlt, 
■Da  K'*i'*S  "P  "*  deepetvle  his  proper  bualiiesH  of  (^ridging  U  OTBr." 

o 


109  NAMES    AND   PEOP06IT[OIf8. 

and  linally,  what  are  the  common  attributes,  the  possesnoa  of  niudi 
aitvs  to  them  all,  or  to  that  portion  of  them,  the  character  of  reseio- 
blaiu'o  which  has  led  to  their  being  classed  together.  When  these 
roninion  attributes  have  been  ascertained  and  specified,  the  name 
which  belongs  in  common  to  the  resembling  objects,  acquires  a  d:^ 
tiiirt  iiLsiuad  of  a  vague  connotation ;  and  by  possessing -this  disdnct 
connotation,  becomes  susceptible  of  definition. 

In  giving  a  distinct  connotation  to  the  general  name,  the  philosopher 
will  undoavor  to  fix  upon  such  attributes  as,  while  they  are  common  to 
all  thu  tilings  usually  denoted  by  the  name,  are  also  of  greatest  import 
tancu  in  Uiemselves,  either  directly,  or  from  the  number,  the  conspio- 
iiriusnoas,  or  the  interesting  character,  of  the  consequences  to  which 
they  load.  He  will  select,  as  far  as  possible,  such  di^eremtia  as  lead 
to  the  groatcst  number  of  interesting  propria.  For  these,  rather  than 
the  more  obscure  and  recondite  qustlities  on  which  they  <^en  depend* 
give  that  general  character  and  aspect  to  a  set  of  objects,  which  deter- 
mine tho  groups  into  which  they  naturally  fall.  But  to  mount  up  to 
tlio  more  hidden  agreement  upon  which  these  obvious  and  superficial 
agruomonts  depend,  is  oflen  otie  of  the  most  difficult  of  scientific  prob- 
lems. As  it  is  among  the  most  difficult,  so  it  seldom  fails  to  be  among 
tlio  most  important.  And  since  upon  the  result  of  this  inquiry  respect- 
ing the  causes  of  the  properties  of  a  class  of  things,  there  incidentally 
depends  tho  question  what  shall  be  tho  meaning  of  a  word ;  some  m 
the  most  profound  and  most  valuable  investigations  which  philosophy 
presents  to  us,  have  been  introduced  by,  and  have  offered  themsema 
u>der  the  guise  of,  inquiries  into  the  definition  of  a  name. 
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CHAPTER  L 

OP  INFERENCE,  OB  REA80M.NU,  IN  OENERAL. 

^  1.  In  the  preceding  Boole,  we  have  been  occupied  not  with  th« 
nature  of  Proof,  but  wilh  ibe  nature  of  AMertion :  the  import  conveyed 
by  u  Prop<j«ition,  wlielbcr  ibal  Proposition  be  true  or  false ;  not  the 
means  by  which  to  discriminato  tnio  from  false  PropositionH.  The 
proper  subject,  howevt-r.  of  Logic  is  Proof.  Before  wo  could  under- 
Klaud  wbui  Proof  is,  it  was  neceasary  to  understand  what  that  ia  10 
which  proof  i&  uppltcable ;  what  that  is  which  can  be  a  subject  of  be- 
lief or  disbelief,  ofoffirraaiion  or  denial;  what,  in  short,  the  dilferent 
kinds  of  Prftpcmitions  asttcrt. 

This  preliminary  inquiry  we  have  prosecuted  to  a  definite  result. 
Assertion,  in  the  first  place,  relates  either  to  the  meaning  of  words,  or 
to  some  property  of  the  things  which  words  signify.  Anscrlions  re- 
specting the  meaning  of  %vord«,  among  which  definitions  are  the  most 
impoitant,  hold  a  place,  and  an  indispensable  one,  in  nhilcisopby  ;  but 
Bs  the  mconiug  of  words  b  essentially  arbitrary,  this  class  of  aflscrtiona 
is  not  suscepiible  of  truth  or  falsity,  nor  therefore  of  proof  or  dis- 
proof. ABsertion-i  rcspectiug  Thiii<rs,  or  what  may  1h*  called  Real 
Propositions  in  contradiathictiun  lo  verbal  ones,  are  of  various  aorta. 
We  have  analyzed  the  import  of  each  sort,  .-ind  have  aeceriaine*!  the 
nature  of  the  Uiings  thoy  relate  to,  and  the  nature  of  what  they  sever- 
ally assert  respecting  those  things.  Wo  found  that  whatever  ho  the 
form  of  the  proposition,  and  whatever  its  nominal  aubjcc:  or  predicate, 
tlio  real  subject  of  every  proposition  is  some  one  or  more  facta  or  phe- 
Domctia  of  cousciousiicsit,  ur  »ouie  one  ur  more  of  the  hidden  causes  or 
powers  to  which  we  ascribe  those  facts  ;  and  that  what  is  predicated 
Or  asaerted,  cither  in  the  afHrmalive  or  negative,  of  those  pnenomena 
or  those  powers,  is  always  either  Existence,  Order  in  Place,  Order  in 
Titne,  Causation,  or  Resemblance.  This,  then,  is  the  theory  of  the 
Import  of  Propositions,  reduced  to  its  ultimate  elements:  but  there  ta 
mother  and  a  lesa  abstruse  evpreHsinn  for  it,  which  though  (Stopping 
ahnrt  in  an  earlier  stage  of  the  nnalv^is,  ifl  Dufficientty  scientific  for 
many  i>f  the  purposes  fur  which  such  u  gttncrul  exprev^tun  is  required. 
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This  exprussioD  recognizes  the  commotity  received  disiiuctimi  between 
Subject  and  Attribute,  and  gives  the  following  bb  tHe  anal}'«d  of  the 
moaning  of  propositions : — hxcry  Propoailiou  usRerts,  thut  suine  given 
subject  Joe«  or  docs  not  possess  some  attribute ;  or  that  some  attribute 
is  or  18  not  (either  in  all  or  in  loma  portion  of  the  subjects  in  which  it 
is  mot  with)  coujuiiied  with  aome  other  ntlribute. 

We  shall  now  for  the  present  take  our  leave  of  this  portion  of  our 
inquiry,  and  proceed  to  the  peculiar  problem  of  the  Science  of  Logic, 
oaniely.  how  ibo  assertions,  of  which  we  have  analyzed  the  iinjwrt, 
ore  proved,  or  disproved :  such  of  them,  at  least,  as,  not  beino;  amena- 
ble to  direct  consciousneas  or  iutuition,  are  appropriate  Bubject«  of 
proof. 

Wd  say  nf  a  ^t  or  statement,  that  it  is  proved,  when  we  b<^ 
Uevc  its  truth  by  reason  of  some  otlior  fiict  or  stutoment  from  which 
it  is  said  to  Jbfiow.  Most  of  llio  propositions,  whoih^r  aRirrnative  or 
negatiTe,  univereal,  particular,  or  lingular,  which  we  believe,  are  not 
b^eved  on  their  own  evidence,  but  on  the  ground  of  something  pro* 
Tiousty  assented  to,  and  from  which  they  aie  said  to  be  inferred.  To 
infer  a  proposition  from  e  previous  proposition  or  propositions ;  to 
give  credence  to  it,  or  claim  crodenco  for  it,  as  a  conclusion  from 
something  else;  is  to  retuon,  in  the  most  extensive  sense  of  the  term. 
There  ia  a  nurrowor  sonse.  in  which  the  name  rcasouiug  is  coufiuod  to 
the  form  of  inference  which  is  termed  ratiocination,  and  of  which  tlie 
syllogism  is  the  general  type.  The  reasons  for  not  conforming  to  this 
restricted  use  of  the  term  were  staled  in  an  early  stage  of  our  inquiry, 
and  additional  modvea  vrill  be  suggested  by  the  considerations  on 
which  wo  arc  now  about  to  enter. 

§  2.  In  proceeding  to  take  into  coii!<idoration  llie  cases  in  wliicb 
inferences  can  legitimately  be  dra\vTi,  we  shall  first  mention  some  case* 
in  which  the  inference  is  apparent,  not  real;  and  which  require  notice 
chiefly  that  they  may  not  bio  confounded  with  cases  of  inference  prop- 
erly so  called.  This  occuzb  when  the  propofiitJon  ostensibly  inferred 
tirom  another,  uppoars  on  analysis  to  be  merely  a  repetition  of  Uio  same, 
or  part  of  the  same,  assertion,  which  was  contained  in  the  Brst.  All 
the  cases  mentioned  in  books  of  Logic,  as  examples  of  .£quipollency 
or  equivalence  of  prupusitions,  are  of  this  nature.  Thus,  if  we  were 
to  argue.  No  man  is  incapable  of  reiison,  for  every  man  is  rational; 
or,  AU  men  ore  mortal,  for  no  man  is  exempt  from  death ;  it  would 
bo  plain  that  we  wore  not  proving  the  preposition,  but  only  appealing 
to  another  mode  of  wording  it,  which  may  or  may  not  be  more  readily 
comprehensible  by  the  hearer,  or  better  adapted  to  suggest  the  real 
proof,  but  which  contains  in  itself  no  shadow  of  proof. 

Another  case  is  whore,  from  an  universal  proposition,  we  affect  to 
infer  another  which  differs  from  it  only  in  being  particular:  as,  ^Vll  A 
ia  B,  therefore  Some  A  is  B :  No  A  is  U.  therefore  Some  A  is  not  U. 
This,  too,  Is  not  to  conclude  one  propfwititm  from  another,  but  to 
repeat  a  second  time  something  which  had  been  asserted  m  first ;  with 
tlie  difference,  chat  we  do  not  here  repeat  the  "n-holo  of  tlio  previous 
assertion,  but  oidy  un  indefinite  part  of^it. 

A  third  case  is  where,  the  antecedent  having  afiirmed  a  predicate 
of  a  gtven  subject,  the  consequent  ailinns  of  ibe  same  subject  some- 
thing already  coimoted  by  the   former  predicate :  as,  Socrates  ia  a 
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iDan,  therefisre  SorrateA  ia  a  living^  creature ;  wfacro  all  iliati<i  connotod 
by  lirtDg*  creatnro  was  affirmed  ijf  Socmlcw  when  ho  waa  as&cTlrd  tn 
bo  a  man.  If  the  propiMUtionR  are  negative,  we  must  invert  tbmr 
order,  thus:  SooratQM  la  not  a  lining  creature,  tliercfiire  hn  ia  tint  a 
man;  for  if  wb  den;  the  Iww,  Uic  jfreater,  which  includi.*5  it,  is  alnaady 
dented  by  impHcatinn.  These,  iherefijro,  are  ntit  really  cnitea  of  infer- 
ence ;  and  yet  the  trivial  exann)le»  by  which,  in  maiiuiLla  of  Loi^c,  the 
mica  uf  the  syltoj^tHni  arc  iltiiitti-ated,  arc  olten  of  this  ilt-chuKen  kind; 
demonal rations  in  fnrm,  ot'  conciuaionB  to  which  whoever  understands 
the  terms  need  in  the  atat^tnent  of  the  data,  h&i  already,  and  con 
sciouily.  aMeuled. 

'llie  most  rumplex  raae  of  this  Aort  of  apparent  inference  is  what  is 
calle-d  the  Conreraion  of  Propositioiu ;  which  coniiiflta  in  making  the 
prvdicate  become  a  subject,  and  the  subject  become  s  predicate,  and 
framing  out  of  the  same  Terms,  tiiaa  reversed,  another  pmposition, 
which  must  Ire  true  if  the  former  ia  true.  Thua,  from  the  particular 
affirmative  proposition,  Some  A  is  It,  we  may  infer  that  Some  B  is  A. 
From  the  universal  negatiTe,  No  A  ia  B,  we  may  conclude  that  No 
B  is  A.  From  the  univtTiinl  affirmative  prupoeition.  All  A  is  B,  k 
cannot  be  inferred  that  All  B  is  A  ;  though  all  water  19  Hquid,  it  ia  not 
impHed  that  all  liquid  is  -n-ater ;  but  it  is  implied  that  some  liquid  is 
So ;  and  benco  the  protiositiui),  AU  A  is  B,  is  legitimately  convertible 
into  Some  B  is  ^V.  This  process,  which  converts  an  universal  propo- 
sition into  a  particular,  is  termed  conversion  per  accident.  Fritm  ibe 
propoaitioii,  some  A  is  nut  B,  we  cannot  even  ini'er  that  Some  B  is 
not  A :  thousfh  some  men  arc  not  Englishmen,  it  does  not  follow  that 
Mime  Englishmen  are  not  men.  The  nnly  legitimate  cnnveruun,  if 
such  it  can  be  calleil,  of  a  particular  negative  proposition,  ia  in  tbo 
Ibrm,  Some  A  la  not  B,  thorefurc,  something  which  is  not  B  is  A ;  and 
this  is  termed  conversion  by  contraposition.  In  this  case,  however, 
lite  predicate  and  subject  are  not  merely  reversed,  but  one  of  them  is 
altered.     Instead  uf  (A)  and  [Bj,  the  terms  of  the  new  proposition 


ire  [a  thing  which  is  not  lij,  and  [A].  The  original  proposition. 
Some  A  i»  mot  B,  ia  fine  changed  into  a  proposition  tequipuUeot  vrith 
it,  Somo  A  M  "  a  thing  which  is  not  B ;"  and  the  proposition,  being 
now  no  longer  a  particular  negative,  but  a  particular  oSirmattTc,  admite 
of  canvoii»iou  in  iho  first  nnxlc,  or,  as  it  is  calliTd.  x'tjnple  conversion. 

In  all  tliOflc  i:n.>*tj.s  there  is  not  really  any  inference ;  there  is  in  the 
ooncluMinn  no  new  uulli,  nothing  but  what  was  already  asserted  in  the 
pronieses.  and  obvious  to  whoever  apprehends  them.  The  fact  as- 
MRBd  in  the  conrhtaion  in  either  the  very  same  fact,  or  part  of  the  fact, 
UKFted  in  the  original  propoeitinn.  1  hia  follows  from  our  pre%-iouA 
analysis  of  the  Import  of  Propositions.  When  wo  say,  for  example, 
that  some  laniul  luivureigns  ore  tyrants,  what  ia  tho  meaidug  uf  the 
asBertioa  1  That  tbe  attributes  connoted  by  the  term  "  Uwfiji  eover- 
cign,"  and  the  attributes  connoted  by  tho  term  "  tyrant,"  sometimes 
coexist  in  the  same  individual.  Now  tliis  is  also  precisely  what  we 
mean,  when  we  say  that  :»umo  tyronla  are  lawful  sovereigns ;  which, 
therefore,  is  not  a  second  proposition  inferred  fVom  the  first,  any  more 
than  tbe  English  translabon  of  Euclid's  Elements  is  a  cc^ction  of 
theorems  difiercnt  from,  and  consequences  of,  those  contained  in  tho 
Qreek  original.  Again,  if  we  osfKirt  that  no  great  general  is  a  fool,  we 
mean  that  tbe  ottributes  connoted  by  "  groat  general."  and  those  con- 
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noted  by  "  foo]/*  novcr  coexist  in  tlio  same  Bubject ;  wiiich  t»  also  tlie 
exact  mcuning  which  wo  exproM  when  we  say,  that  no  fool  i«  a  f^en\ 
general.  When  we  say  that  all  quadrupeds  are  warm-blooded,  wg  as- 
sert, nut  only  that  tlic  attributes  connoted  by  "  quadruped"  and  tliose 
connoted  by  "  warm-blooded"  somcumc';  cooxittt,  but  tJiaX  the  foriner 
never  exM  without  the  latter :  now  the  prupoailion,  Some  warm- 
bluodod  creatures  are  quadrupeds,  expreued  the  first  half  of  this  muon- 
ing-,  dropping  the  latter  half;  and,  therefore,  has  been  already  aHirmpd 
in  the  antecedent  proposition,  All  quadrupeds  are  warm-bloudcd.  Bui 
that  all  warm-blooded  creatures  are  quadrupeds,  or,  in  oiher  words, 
th^t  the  attributed  connoted  by  "warm-blooded"  never  exist  without 
those  coDnoted  by  "  quadi-upcd,"  haii  not  been  asserted,  and  cannot  be 
inferred.  In  order  to  reassert,  in  an  inverted  form,  the  whole  of  what 
wsa  affirmed  in  the  proposition,  All  quadrupod-s  are  warm-blooded,  we 
must  convert  it  by  contntposidon,  thus.  Nothintf  which  tu  not  warm- 
blooded is  a  quadruped.  This  proposition,  and  die  one  from  which  it 
is  derived,  ore  exactly  equi\-aleut,  and  either  nf  thorn  may  be  substitu- 
ted for  the  other;  for.  to  say  that  when  the  attributes  of  a  quadruped 
are  present,  tbo^e  of  a  warm-blooded  creature  ore  presont.  is  to  any, 
that  when  the  liUler  are  absent  the  former  are  absent. 

In  a  manual  for  young  Htudenis,  it  would  be  proper  to  dwell  at 
greater  length  upon  the  conversion  and  lequipollency  of  pronosicionft. 
r  or,  although  that  cannot  be  called  reasoning'  or  inference  wliicb  is  a 
mere  rea/wartion  in  diHt^ront  words  of  what  liad  been  assorted  before, 
there  is  no  more  important  intellectual  habit,  nor  any  the  cultivation 
of  which  falls  more  strictly  within  the  urovinco  of  the  art  of  logic,  than 
thai  of  discemin((  rapidly  and  surely  too  ideality  of  an  assertion  whea 
disguised  under  divemiry  of  language.  That  iiniiortant  chapter  in 
logical  treatises  ivhich  rnlates  to  the  Opposition  of  Proposiltons,  and 
the  excellent  technical  language  which  loi^c  proii-idesfordistingiushing 
the  diflereut  kinds  or  modes  of  opposition,  are  of  use  chiefly  for  this 
purpose.  Such  considerations  tu  uiesc,  that  contrary  propositiona  may 
Doth  be  false,  but  cannot  both  bo  true;  that  sub-contrary  propositions 
may  both  be  true,  but  cannot  both  be  false;  thai  of  two  contradictory 
propositions  one  must  be  true  and  the  other  false;  that  of  two  aubal- 
teraalo  propositions  the  truth  of  the  universal  proves  the  truth  of  tlic 
particular,  and  the  falsity  of  the  particular  proves  the  falsity  of  the 
aniversal,  hut  not  vice  vcrsA;*  are  apt  to  appear,  at  first  sight,  very 
technical  and  mysterious,  but  when  cxplaineu,  seem  almost  too  obvious 
to  ret^uire  so  formal  a  statement,  since  the  same  amount  of  explanation 
which  is  necessary  to  make  tl>o  principlofl  intelligible,  would  enable 
the  trutfis  which  they  convey  to  bo  apprehended  in  any  particular  case 
which  can  occur.  In  this  respect,  however,  these  axioms  of  logic  ore 
on  a  level  with  those  of  mathematics.  That  tilings  which  arc  equal  to 
the  same  thing  are  equal  to  one  another,  ia  aa  obvious  in  a;iy  paracular 

•Ail     AisB),.^     .„ 
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cBSu  u  It  is  in  Iho  geiiera.1  statement :  and  if  no  aucfa  ffoneml  maxim 
had  ever  been  laiil  donn,  tbe  dcmonstrationB  in  Enclid  would  never 
ItOTO  halted  for  any  dilBciilty  in  stepping  across  tbe  gap  which  this 
uciom  at  present  spitpb  to  hridgo  over.  Vet  no  one  ha*  over  cciuured 
wtitera  on  geometry,  for  placing  a  ]ist  of  the»c  elementary  genoraliza- 
liuns  at  the  head  of  tlieir  treaiiae«.  aa  a  first  exercise  to  the  learner  of 
the  fiiculty  which  \^'ill  ho  required  in  him  at  every  step,  that  of  appro 
bending  a  general  truth.  And  the  student  of  logic,  in  the  discuwion 
even  of  such  truths  aa  we  have  cilctl  above,  acquires  habits  of  circum> 
epect  interpretation  of  words,  and  of  exactly  meaauring  the  length  and 
breadth  of  tiis  EuieertiouH,  which  are  among  the  most  indispensable  con- 
ilitionfi  of  any  consideral>Ie  attainment  in  science,  and  which  it  ia  one 
of  tbe  primary  objects  of  logical  discipline  to  cultivata. 

$  S.  Having  notice<1,  in  order  to  exclude  from  the  province  of  Rea 
Boning  or  Inference  properly  so  called,  the  cases  in  which  the  progress 
bom  one  truth  to  auotbcr  is  only  apparent,  the  logical  consequent  being 
a  mere  repetition  of  tbe  logical  antecedent ;  we  now  pass  to  those 
which  are  cases  of  inference  in  the  proper  acceptation  of  tbe  terra, 
tftose  in  which  we  set  out  &om  known  truths,  to  arrive  at  others  really 
difitinct  from  them. 

Ren^Kining,  in  the  extended  sense  in  which  I  use  the  term,  and  in 
wliich  it  is  synoiiyniniis  wilJi  Inffrence,  is  popularly  said  to  bo  of  two 
kinds  :  reasoning  from  particulars  to  gcnci'als,  and  reasoning  from  gen- 
erals to  particulurs ;  the  former  being  called  Induction,  the  latter 
Ratiocination  or  Syllogism.  It  will  presently  be  Rhnwn  tluu  there  is 
ft  third  species  of  rcawning,  which  falls  under  neither  of  these  deacrip- 
lions,  and  which,  neTettheleas,  is  not  only  valid,  but  the  foundation  of 
both  tlie  others. 

It  is  necessary  to  observe,  that  the  expressions,  reasoning  from  par- 
ticulan  to  generals,  and  rcaRoning  front  generals  to  paiticulars,  are 
recommended  by  brevity  rather  than  by  precision,  and  do  not  ade- 
quately mark,  without  the  aid  of  a  commentary,  the  distinction  between 
Induction  and  Ratiocination.  The  meaning  intended  by  these  expres- 
sions is,  tliat  Induction  is  inferring  u  propoKition  from  propositiona  las 
gentral  than  it.<4f>lf,  and  Ratiocination  it  inferring  a  proposition  from 
propositions  eqvaJ/i/  or  more  general.  When,  from  the  obBer^'atirjn  of 
a  number  of  individual  ini<tancoft,  wu  a»cend  lu  a  general  proposition, 
or  when,  by  combining  a  number  of  general  propositions,  we  conclude 
from  tbcm  another  proposition  stJIl  more  general,  the  process,  which  is 
dubeiamially  the  same  in  both  instances,  is  called  Induction.  When 
from  a  general  proposition,  not  alone  (for  from  a  single  proposition 
nothing  can  be  concluded  which  is  not  involved  in  the  terms),  but  by 
combining  it  with  other  propositions,  we  infer  a  proposition  of  the 
same  degree  of  generahty  with  itself,  or  a  Icpm  general  proposition,  or 
a  proposition  merely  individual,  the  process  is  Katiocinaiion.  When, 
hi  abort,  tlie  conclu»ion  is  more  general  than  the  largest  of  the  prem- 
isMB,  the  argument  is  commonly  called  Induction ;  when  less  general, 
or  equally  general,  it  is  H at ioci nation. 

As  all  experience  begins  with  individual  cases,  and  proceeds  from 
them  to  generals,  it  might  seem  most  conformable  to  tbe  natural  order 
of  thought  that  Induction  should  be  treated  of  before  we  touch  upon 
Ratiocination.     It  will,  however,  bo  advantageous,  in  ■  science  which 
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awM  at  trftcing  our  acquinil  knowledge  to  its  aourcca,  that  tbo  iiiqutr«r 
should  commonce  witli  tha  latur  ratbur  than  vritli  tlie  earlier  Rtagefl  of 
iho  process  of  coa*lractin<j  onr  knowledge;  and  should  Inice  denva* 
live  truiha  bnckward  lo  the  truths  Ironi  which  they  lire  doduccd,  and 
upon  which  ihcy  depend  ior  their  eii-idenco,  belbre  attemptine  to  puiui 
out  the  nrijjinai  spring-  from  whifh  l>oth  ultimately  take  llieir  hae, 
Tho  advtinta^cs  ol'  this  order  of  procoodiug  in  tlio  present  instance  will 
muiifeAt  themselves  as  wo  advance,  in  a  mnmicr  supenKding  the  dch 
ccHBity  of  any  further  juBtification  or  explanation. 

Of  Induction,  tlmrolorp,  wo  (ihull  say  no  more  at  preeenr,  lluin  thm 
it  at  i<>u5t  is,  without  doabt.  a  proness  of  real  inference,  -^he  condu- 
ftion  in  an  indurtion  embroces  more  than  is  contained  in  the^ruaiiases. 
Tho  principle  or  law  collected  from  particular  instntice^,  the  geDend 
proposition  in  which  wo  oraboily  the  reetllt  of  onr  experience,  covew 
a  much  larger  extent  of  ground  than  tho  individual  experiments  which 
are  ooid  w  form  its  basis.  A  principlo  OAceitAined  by  exporience,  is 
mora  than  a  mere  snmming  up  of  what  we  have  specihcally  observed 
iu  the  individual  casea  that  wc  have  examined  ;  it  is  a  gcnemlization 
oTounded  on  those  cases,  nnd  cxpreasivo  of  our  belief,  that  what  wo 
tbero  found  true  ia  true  jii  on  indijiinitc  niunbur  uf  cubes  which  wo  havB 
nut  examined,  and  are  never  likely  to  examine. ,-  Tho  natare  and 
groundi  of  this  inference,  and  the  conditions  nece^csary  to  moke  it 
fetptimate,  wilt  be  the  subject  of  discussion  iu  the  lljird  liook:  but 
that  surh  inforonre  really  uik^s  place  ia  not  eusceptible  of  question. 
'  la  every  induction  wo  proceed  mim  Iruthn  which  we  know,  to  trullis 
[*vliich  we  liid  not  know:  from  facts  certified  by  ubsen'ation,  lo  facts 
'  which  we  haTO  not  obscn'cd,  and  even  to  facts  uot  capable  of  being 
How  ob»tervod ;  future  facts,  for  example ;  but  which  we  do  nut  hesitate 
to  bcticvc  upon  tlic  sole  evidence  of  the  induction  itselC 

Induction,  then,  is  a  real  procotui  uf  Roasoniiig  or  Inference, 
Whether,  and  in  -^vhnt  senAe.  so  much  can  be  said  of  tlie  Syllogism, 
remains  to  bo  determined  by  tho  examination  into  which  wo  are  about 
BO  enter. 


CHAPTER  II. 

'  OF  RATTOClJTATIDJr.  OB  STLLOGIBBL 

'  %  1.  Tax  analysis  of  the  SylloRism  has  been  so  accurately  and  fully 
performed  in  the  common  maiuialH  of  Lof-ic,  that  in  tho  present  work, 
wbicli  is  not  designed  as  a  manual,  it  i»  KutKcient  to  recapitulate,  m<- 
muria  caut&,  tho  leading  results  of  that  analyins,  as  n  foimdatiun  for 
the  rf  markn  to  be  afterwards  made  upon  the  functions  of  iJi&syUogisTB* 
and  the  place  which  it  liolds  in  philosophy. 

To  a  lefptimaic  syllogism  it  is  c.<isential  that  there  should  be  tlirec, 

and  no  more  than  three,  propositions,  namely,  the  coDclusion,  or  propo- 

'(sition  to  be  proved,  and  two  other  propositions  which  together  prove 

''  ^t,  and  which  are  called  the  premisses.     It  is  essential  that  thure  should 

[(file  three,  and  no  more  Uian  three  terms,  namely,  the  fiitbject  and  prod- 

icate  of  the  conclusion,  and  anotlier  called  the  middleterm,  which  must 
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be  found  in  botli  pretniffieci,  Btnre  it  is  by  means  of  it  tba^  the  oilier 
two  terms  are  to  be  counected  together.  The  predicate  of  tfao  conclu- 
sioD  is  calle-d  tlic  raajor  term  uf  tbc  (tyllugiBm ;  tiiu  Kubjuct  uf  tlii:  con- 
dusion  is  called  the  minor  term.  As  t-here  can  be  but  three  terms, 
the  major  sod  minor  terms  must  oach  be  found  in  one,  and  only  oiie, 
of  the  premisses,  together  with  the  middleterm  which  is  in  them  both. 
The  premiss  which  contains  the  middlelerm  and  the  major  lerm  is 
called  the  major  premiss ;  thai  which  coutaias  the  middlcterm  and  the 
minor  term  is  called  the  minor  premiss  of  the  syllogism. 

SvUogisms  arc  divided  bv  some  logiuans  into  three  jf^rn,  by  oth 
era  into  four,  accortliut;  tu  tiic  position  of  tlio  middlutcrm,  which  may 
eit)i«r  be  the  subject  in  both  premisses,  the  predicate  in  both,  or  the 

bject  in  one  and  the  predicate  in  the  other.     The  most  common 

Bu  ia  that  in  which  the  middlcterm  is  the  subject  uf  thu  major  urem- 
ics and  the  pro^lirate  of  the  minor.  This  is  reckoned  as  the  first  hgiire. 
When  the  middleterm  is  the  predicate  in  both  premisses,  the  syllogism 
belongs  to  the  second  iigure ;  when  it  is  tliu  subject  in  botli,  to  the 
tlord.  In  the  fourth  figure  the  middlcterm  is  the  subject  of  the  minor 
prcmiM  and  the  predicaio  of  the  miMor.  Those  writers  who  reckon 
DO  more  than  three  figures,  include  this  case  in  the  first. 

Each  figure  is  subdivided  into  modes,  according  to  what  are  called 
the  quantity  aud  quality  uf  the  propositions,  that  is,  according  as  tlicy 
are  unirersal  or  poiiicular,  affirmalive  or  negative.  The  following  are 
examples  of  all  the  legitimate  modes,  that  is,  all  those  in  which  the 
conclusion  correcily  follows  from  the  promiasos.  A  is  llie  minor  term. 
C  the  major,  B  the  middleterm. 


FiniT  PieoRS. 


All  B  ia  C 
Alt  A  ia  B 
tberefote 
AllAisC 


KoAisC 


No  B  i*  G 

All  A  iiB 

thfirtfore 
No  A  1*  C 


AUBisC 
SooM  A  i*B 
itu^refoie 

Somo  A  ia  C 


No  B  is  C 
Soma  A  is  B 

therefore 
Some  A  is  not  C 


StOOKD  FiorBR. 


All  CUB 
No  A  IB  B 

thercfure 
No  A  ia  C 


No  C  it  8 
Sotno  A  is  B 

therefore 
Some  Ail  note 


AaOfiB 
BaawAHDotB 

IbeTefore 
Soois  A  is  not  O 


All'BisC  NoB  isC 
All  B  ifl  A  All  B  ii  A 
therefore        tbri«foio 


Thixd  Fioc-Kt. 

SomeBtaC  All  Oil  C 
AUBi>A     SoneBieA 
tliDrefofe        llioroforo 


SomeBunotC   No  B  la  0 
All  Bis  A  SomeBUA 

thnnfore  therefore 


SoRicAieC  SomaAienotC  SotnoAUC  SomeAtsC  SonuAianot  C   Some  A  is  DOt  C 


FoaxTU  Fiocii. 


aucwb 

BlaA 


^^■oawAi 


AiiC 


All  C  ia  R 
No  B  is  A 
Ihorofore 
8otae  A  ifl  C 


Sonte  C  is  B 
All  Bis  A 

therefore 
Some  A  is  C 


No  O  is  B 
All  B  U  A 

therefore 
Somn  A  ia  not  C 


NoCisB 
SormBIbA 

therefore 
Some  A  is  not  C 


In  thceo  exemplars,  or  blank  forms  for  making  syllogisms,  no  place 
is  ueigned  to  aingtdar  propositions;  not,  of  course,  because  such  pro- 
positiotw  are  not  used  in  ratiocinacion,  but  because,  their  predicate 
tmng  affirmed  or  denied  of  the  whole  of  the  subject,  they  are  ranked, 
fir  the  purposefl  of  the  syllogism,  with  univenalpropoaitianB.  Thus, 
loese  two  syllogisms^ 
P 
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All  men  oro  mortal  All  men  are  mortBl, 

Atl  kingn  are  mnn,  SocrsteB  is  a  man. 

therefore  therofbro 

AD  kings  are  mortol,  Socrates  is  mortal, 

are  argumentA  precisely  ifimilar.  nnd  am  both  rankeH  in  the  timt  mod* 
of  the  first  figure. 

The  reasons  why  eyllofiiisms  in  any  of  iho  above  formii  are  legitimate, 
at  is,  why,  if  tlio  prcmLwca  be  true,  the  concltision  mimt  necessarily  bn 
so,  and  why  tlits  ia  not  the  ca.'no  in  any  other  possible  mode,  that  is,  in 
any  other  combination  of  anivental  nnrl  particntar,  aflirmaiiTe  aJtd 
negatiTe  propositionH,  any  person  taking  interest  in  the^e  inquiries  may 
be  presumed  to  have  either  leanit  from  the  common  ikJhx)I  Imoks  ol 
the  Byllogistic  logic,  or  to  be  capable  of  flii'ining'  fiw  him-self  The 
reader  may,  however,  be  referred,  for  every  needful  explanation,  to 
Archbishop  Wbatoly'»  EhiHcnfs  of  Logic,  where  he  will  find  staled  with 
philoaopiiica!  pw-d^tion,  and  explained  with  pecnliar  penipioiiiiy,  th<» 
whole  of  the  common  doctrine  of  the  (^yUugism. 

AW  va)i<l  rutiiicination  ;  nil  reasoning  by  which,  from  genera]  propu 
sitions  previously  admitted,  other  propositions  equally  or  less  general 
ure  inferred ;  niuy  be  exhibited  iti  norau  of  the  above  furmH.  The  whole 
of  li^iir.lid,  for  example,  might  lie  thro^vn  without  difficulty  into  a  oeriea 
of  syltogiBms,  regular  in  mode  and  figure. 

Although  a  sylluglsra  framed  acconiing  to  any  of  these  formulee  \a  a 
v.ibd  argument,  all  correct  ratiocination  admit*  of  being  stated  in  syllo- 
gisma  of  the  first  figure  alone,  f  The  rules  for  throwing  an  argument  in 
any  of  the  other  figures  into  the  first  figi»re,  are  ca]le<f  rules  for  the  rC' 
duction  of  eyllogismfl.  ,  It  is  done  by  the  conversion  of  one  or  other,  or 
both,  of  the  premisses.  Thus,  an  argument  in  the  first  mode  of  the 
racond  figure,  a^— 

NoCtsB 

All  A  is  B 

therefore 

No  A  is  C. 

may  bo  reduced  as  fo]lo%vn.  Tlio  propoeitinn.  No  C  is  B,  being  an  uni- 
versal negative,  admits  of  simple  conversion,  and  may  bo  cHaiigod  into 
No  B  is  C,  which,  as  we  showed,  is  the  very  »ame  assertion  m  other 
words — the  same  fact  difTcroiitly  expressed,  'i^his  tratuifin-mation  ha,T- 
ing  been  efTected,  tlio  argument  assumes  the  fullowing  form  :— 

NoBisC  * 

AU  AisB 
therefore 

No  A  is  C, 
which  is  a  good  syllogism  in  the  secutid     ode  of  the  first  figure.    Again, 
an  argument  in  the  firat  mode  of  the  tlurd  figure  ma£t  resemble  the 
following : — 

AlIBisC 

All  Bis  A 

therefore 

Some  A  is  C| 
where  the  minfu*  pretniss,  Ail  B  is  A,  confonnably  to  what  was  laid 
down  in  the  last  chapter  respecting  universal  alHrmativea,  does  not  ad- 
mit of  uraple  conversion,  but  may  be  converted  per  accidtnt,  thus,  Some 
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A  W  B;  which,  thougli  h  doe*  not  exprv^H  the  whole  of  what  is  Msert- 
ed  in  ihe  projHffliuon,  All  B  is  A,  expres8<!rt,  afi  wa*  formerly  abown,  part 
of  it,  and  miut  thorrforc  ho  true  if  the  ivhule  'i»  tnic.  Wu  Imve,  tlicn, 
aa  the  result  of  the  reductiop^  che  following'  ayllogism  in  the  third  tnoda 
of  the  fint  figure  ?^ 

AH  B  ia  C 

Some  A  i«  B, 
tiom  wbick  it  obviouly  foUo^^-s,  that 
•"--''■  ■'  Some  A  is  C. 

Tn  &0  name  manner,  or  in  a  manner  on  which,  after  these  exainplet, 
it  ia  not  necessary  to  enlarge,  every  mode  of  the  second,  third,  and 
fuurth  figures  may  be  reduced  to  some  one  of  tli«  four  modes  of  the 
fimt.  In  other  words,  every  conclusion  which  con  be  proved  in  any  of 
the  laat  three  figures,  may  bo  proved  in  the  first  fit^re  from  the  name 
premuacs,  with  a  ahght  alteration  in  the  mere  maimer  of  oxpretiaiiig 
them.  £very  valid  ratiocination,  ilterefi^re,  may  bo  slated  in  tlio  first 
figure,  that  is,  in  one  of  tlio  followmg  fbnna  : — 


Every  B  is  C 

Some  A      }     "  ^' 

tberefora 
AUA  I 

Some  A      f 


C. 


NoBisC 
All  A  » 

Some  A      f 

thcrefinie 
No  AU  » 

Some  A  is  not   f 


is  B 


C. 


Or,  if  mors  significant  symbols  are  preferred, — 

To  prove  an  affirmatiTe,  the  argument  must  admit  of  being  staCod 
ID  this  form  :— 

All  animals  are  mortal ; 
AU  men  > 

Some  men      >      areanimala; 
Socrates  ) 

tJicrcforc 
A31  men  ) 

Some  men      >      are  mortal. 
Socrates  ) 

To  prove  a  negative,  the  argument  must  be  capable  of  being 
expressed,  in  this  form  ; — 

'  No  one  who  is  capable  of  Bclf*control  is  necessarily  vicious ; 
AU  negroes  ^ 

Some  negroes        >    are  capable  of  self-control ; 
Mr.  A's  negro        ) 

therefore 
No  negroes  are  ^ 

Some  negroes  arc  not     >    necessarily  vicious. 
Mr.  A's  negro  is  not        ) 

Although  all  ratiocination  admits  of  being  thrown  into  one  or  the 
other  of  those  forms,  and  sometimes  gains  ronsidorably  by  the  trans- 
foTTOOtion,  both  in  cloarncs«  and  in  the  obviousncsB  of  its  consequrnce  ; 
there  are,  no  doubt,  cutcs  in  which  tlio  argument  falLt  more  naturally 
into  one  of  the  oUier  three  figures,  and  in  which  its  conclusivenew  is 
more  ap|>arent  at  the  first  glance  in  tho«e  figures,  than  when  reduced 
into  the  first.     Thus,  if  the  proposition  were  that  pagans  may  be  vir- 
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luous,  and  iho  ovidence  to  prove  it  were  cho  example  of  Ariatides ; 
flyllDgism  in  the  third  figure, 

Arifitidcs  vms  virtuotu, 
Ariatides  wim  a  pagan, 

thoreforo 
Some  pagan  vma  virtuous, 

would  1>e  a  more  nalural  mode  of  stating  the  argnmeut,  and  would 
carry  conviction  more  instantly  home,  than  iho  boiqo  ratiocination 
strained  into  the  first  figure,  thus — 

Ariatides  was  vtrtuouSr 
Some  pagan  wa.i  Aristides, 

tburt'furc 
Some  pagan  was  virtuous, 

A  German  philosopher.  LnmtK.Tt.  whoso  Neues  Organan  (puhlishod 
in  the  jL-ar  IVtil)  r^ontains  amon^  other  things  the  most  elaborate  and 
oompli'ti)  expositioo  of  the  syllo^stic  doctrine  which  I  hare  happened 
to  meet  vf'itli.  has  cxproMlif  examined  what  sorta  of  arguments  fall 
most  naturally  and  suitably  into  each  nf  the  fitur  Ugures ;  and  his  solu- 
tion is  charactciized  by  great  ingenuity  and  clearness  of  thought.* 
The  argument,  however,  is  ono  and  the  same,  in  whichever  figure  it  is 
expressed ;  since,  as  we  have  already  seen,  the  prcmifl«c5  of  a  syllo- 
gism in  tlic  second,  tliird,  or  fourth  figure,  and  those  of  the  syllogism 
m  the  first  figure  to  which  it  may  be  reduced,  arc  the  same  premtases, 
in  everything  except  languago,  or,  at  least,  aa  much  of  them  oa  con- 
tributes  to  the  proof  uf  the  conclusion  is  the  samo.  We  are  therefore 
at  liberty,  in  conformity  with  the  general  opinion  of  logicians,  to  con- 
sider the  two  olcmeiitar}'  forms  of  the  first  figure  as  the  uniTorsal 
types  of  all  correct  ratiocination ;  the  one,  when  the  conclusion  to  be 
proved  is  afHrraative,  the  other,  when  it  is  negative ;  even  though  cer- 
tain argument.1  may  have  a  tendency  to  clothe  ihumM^lvt-s  in  the  fomu 
of  the  second,  third,  and  fourth  figures ;  which,  however,  cannot  possi- 
bly happen  with  the  only  class  of  arguments  which  are  of  fimt-Tate 
Kcicntific  importance,  those  in  which  the  conclusion  is  an  univenial 
aflirmativo,  such  conclusions  being  susceptible  of  proof  in  the  first 
ftgure  alone. 

§  2.  On  examining,  then,  these  two  goneml  formulae,  we  find  that  in 
both  of  them  one  premiss,  the  major,  is  an  universal  proposition ;  and 

■  llii  concltHwns  ir«.  "Tlw  first  figum  ia  mitrxt  tolhn  ducoTery  orpniof  of  tbeprofMr 
uu  erf  a  ihinf ;  Ibe  •econd  to  the  iiweartiy  cm  proof  uf  thn  dUtinotmni  between  thtogs , 
UiDlhinJiolhirdtteovflnDrptoorofiiMilancessiKlAicRpliooH;  thcfuurlh  to  tbediKorerr. 
or  eaoliuuin,  of  tha  diflereot  apwUH  of  a  geoui."  Tha  lefaratu^e  of  syllofiaru  in  ih«  last 
lhtG«  Sguiea  to  lh«  dictwM  ^  mmu  a  mulU  ia,  in  Lambext'a  nevt,  Mrainml  and  unnatural : 
to  aach  of  tha  tbr««  belonga,  aceordias  to  bim.  a  irivarate  axiom.  co6RliMto  and  of  oqual 
aothonrjr  wtih  that  dietum,  an<l  lo  whi<?h  he  gives  tlw  numra  of  iktum  dt  iivntv  iot  tba 
itecoiul  npiifl,  JttiiOK  dt  titntpta  for  tbe  tbitd,  nml  Jiclum  dt  rtdpntc*  iot  Ibr  (oaith.  8m 
|HiTt  i.  or  DianMologi*,  chap.  iv.  (  229  *t  tt<f^. 

W««  il  DOt  that  tha  tiowb  I  am  aboot  to  propoand  on  the  functiona  and  ultimata  foor 
ilftllon  of  the  sylto^nn  rcm)«r  auch  diatinclioni  aa  thr*e  of  rery  subordinate  importance,  i 
■liould  have  availtd  fayaolf  targely  of  tliii  ami  ottior  sptiriilotiana  of  Lambert ;  who  haa 
tHaplajred,  within  the  linha  of  Ihs  ncaived  theory  of  the  sy  1Ios>«th,  an  originality  for  which 
Uwaa  icaRety  lo  b«  wppoaed  that  there  could  aliJI  have  beon  room  on  aoruchauated  a 
•ul>jecl,  oiul  whuw  buoli  may  be  •tronsly  rvcomtncodcd  lo  iboae  who  may  atlentpt  atill 
fnrlhrr  lu  iinptme  the  oxcellent  maiiMals  wh  already  poaaeaa  of  Ihla  riementary  portioQ 
itia  Art  of  JtoaauOiOfl- 
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according  as  tbis  ik  affirmative  or  negative,  the  conclusion  is  so  tou. 
fill  ratiocination,  therefore,  starts  from  a  gtneral  pTopoctition,  principle, 
or  BSBUmplion :  a  propwiliori  in  wliich  n  predicate  ia  afBrmed  or  denied 
of  an  entire  c\a&» ;  that  is,  in  which  some  attribute,  or  (ho  negatiun  of 
nemo  attribute,  is  asserted  of  an  indeGnite  number  of  objecui,  dimin- 
ruiahed  bjr  a  common  cliaracteristic,  aiul  designated,  in  consequence, 
d;  a  common  name. 

The  other  prcmisa  is  always  affinnulive,  and  asserts  that  «om(!thing 
(which  may  bu  oilher  an  individual,  a  class,  or  part  of  a  clasa),  belongs 
to,  or  \&  included  in,  tho  class,  respecting  which  tmmethip?  was  affirm^ 
or  donied  in  the  major  prenuKi.  Il  ftillowti  that  the  attribute  affirmed 
or  denied  of  the  entire  clasa  may  (if  there  was  truth  in  that  affirmation 
or  denial)  he  affirmed  or  denied  of  tho  object  or  objects  allognd  to  be 
included  in  tho  class :  and  tliitt  is  preci»ely  the  a^sertiun  made  in  the 
conclujtiun. 

Wliether  or  not  the  foregoing  is  an  adequate  account  of  the  con- 
irtituent  parts  of  the  syllogiBm,  will  be  presently  cunuidcrcd ;  but  as 
far  as  it  goes  it  is  a  tnic  account.  It  has  accordingly  been  generahzcd 
and  erected  into  a  logical  maxim,  on  which  alt  ratiocination  is  said  to 
bo  founded,  insomuch  that  to  reoKfin  iind  lo  apply  iho  maxim  are 
euppoAed  to  be  one  and  the  same  thing.  The  maxim  is,  That  what- 
ever can  be  affirmed  (or  denied)  of  a  ciuas,  may  be  affirmed  (or  denied) 
of  everj'lhing  included  in  tho  c1b«i.  Tliw  axiom,  supposed  to  be  the 
basiA  of  the  syllogistic  theory,  is  termed  by  logicians  tho  dirtnm  tU 
omni  tt  nulla. 

This  maxim,  however,  when  considered  as  a  principle  of  reasoning, 
appears  suited  to  a  system  of  metaphysics  onco  indeed  generally 
receirerl,  but  which  for  tlic  last  two  centuries  has  been  considered  as 
finally  abandoned,  though  there  liaro  not  been  wanting,  in  our  oun 
day,  aUcmpis  at  its  revival.  So  long  as  what  were  termed  Univorcals 
were  regarded  as  a  peculiar  kind  of  substances,  having  an  objective 
cistenoti  distinct  from  the  individual  objects  classed  under  them,  the 
de  omni  conveyed  an  important  meaning;  berauKe  it  expressed 
le  intercommunity  of  nature,  which  it  wa.-*  necessary  upon  that  theory 
that  we  bhould  suppose  to  exist  between  those  general  sulwitances  and 
the  panicular  substances  which  were  subordmated  to  them.  That 
'everything  prcdicabic  of  the  universal  wax  prolicable  of  the  various 
individuals  contaimid  under  it,  was  thrn  no  identical  proposition,  bitf 
a  statement  of  what  was  cuncoived  as  a  fimdamcntal  law  of  ibc  uni> 
terse.  Tlie  u.ssertion  that  the  entire  nature  and  propcities  of  tlie 
^  MuhtUmtia  aecunda  formed  part  of  the  properties  of  each  of  the 
individual  substances  culled  by  the  rtanie  name  ;  that  the  properties  of 
Man.  for  example,  were  pnipertiea  of  all  men ;  was  a  proposition  of 
[xeal  significance  when  Man  did  not  mean  all  men.  but  something 
infacrout  in  men,  and  vastly  superior  to  them  in  dignity.  Now,  how- 
OTcr,  when  il  is  known  tliat  a  class,  an  universal,  a  genus  or  species,  is 
not  an  entity  per  se,  but  neither  more  nor  less  than  the  indi%-idual 
substances  themselves  which  are  placed  in  the  class,  and  that  there  is 
nothing  real  in  tlio  matter  except  those  objects,  a  common  name  given 
lo  them,  and  common  allributes  indicated  by  the  name  ;  what,  I  should 
bo  glad  to  know,  do  we  learn  by  being  told,  that  whatever  can  be 
|,|lffirmed  of  u  class,  may  be  affirmed  of  every  object  contained  in  th« 
elass  J     The  class  w  nodiing  but  the  objects  contained  iu  it :  and  the 
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dictum  de  omni  nicruly  amuunts  tu  ibu  identical  pruposiiion;  tliet  wl 
ovt-r  iH  true  ot'cortaiii  object&,  in  tnie  of  each  ot  tbcNue  objeclii. .'  If  all 
rariocinatinn  were  no  more  thau  the  application  uf  thu  loaxitn  to 

E articular  coach,  the  vylluji^iHui  wouUl  iuclct-'d  ]w,  what  it  bos  im  jftcD 
uc'U  declared  to  Ik*,  solemn  niQing.  The  dictum  de  omui  is  tm  a  par 
with  anocfaor  truib,  which  in  its  time  was  bIbo  reckoucd  of  eroat 
importance,  "  Whatever  is,  is ;"  and  not  to  be  compared  in  poiut  of 
sigailiuaQce  to  the  cognate  aphoriam,  "It  is  impowihle  for  cbe  %xme 
tkuiK  to  bo  and  not  to  be ;"  since  this  is,  at  the  lowest,  equiralent  to 
Cho  wgical  axiom  that  contradictorv  propositions  cannot  both  be  iruo. 
To  give  any  real  n>eaiiinfr  lo  the  dictum  de  omni,  we  mtut  consider  it 
not  aa  an  axiom  but  as  a  detinitiou ;  we  roust  look  npon  it  as  intended 
to  uxplaiu,  in  a  circuitous  and  paraphrastic  iimuuer,  tlio  mcuuiug  of 
die  word  ciat». 

An  error  which  seemed  finally  refuted  and  dislodged  from  science, 
oficu  uocds  only  put  on  a  ni»w  suit  of  phraaeB,to  be  welcomed  back,  to 
its  old  (luartors,  and  allowed  to  repose  unquestioned  for  another  cycle 
of  ages.  Modem  pliiloeoplteni  have  not  been  ttporing'  in  their  contempt 
for  u>e  scholastic  doj^a  that  j^ncra  and  species  are  a  peculiar  kind  of 
Bubi^tances,  whirh  general  Bub»tanc€>9  being  ihe  only  pennaneni  things, 
while  the  individual  substances  compruliended  under  tliem  are  iti  a 
neqiotual  flux,  knowledge,  which  noce«sarily  impiirLtstahiliiy.  ran  only 
nave  relation  tu  thoKO  general  substances  or  universals,  and  nnt  to  the 
ftrta  or  poiticulars  iiichideil  under  them.  Ytl,  though  nominally  re- 
jected, chin  very  doctrine,  whether  disguised  under  the  Abtttmrt  Ideas  ot 
Locke  (whoso  spoculatious,  hotvevor.  it  ban  U«9  vitiaied  than  those  ot 
perhaps  any  other  wilier  who  has  been  infettnd  wiili  it),  under  tbe 
ultra- tiomiTinli»m  of  Hoblves  dtmI  Cimdillac,  or  the  ontology  f^  the  later 
KAnlians,  has  never  cease*!  to  poison  philosophy.  Onc«  accustomed 
to  consider  scientific  investigation  as  essentially  consisting  in  the  study 
of  universals,  men  did  not  dn>p  lliis  habit  of  thought  when  (hey  ceased 
to  regard  universals  as  pouecuing  an  independent  existettce  :  and  even 
those  who  wont  the  length  of  considering  them  as  mere  names,  rould 
not  fi'ee  themselves  from  the  mjtion  that  tlie  investigaiimi  <if  inith  con 
Biated  entirely  or  partly  iii  s<imo  kind  of  conjuration  nr  jug^lo  witli 
tliosc  names.  When  a  phiI<jM)pher  adopted  fiilly  llie  Nominalist  view 
of  the  signification  of  general  lanfvuage.  retaining  along  iTiih  it  the 
dictum  de  tnnni  wi  the  foundation  of  all  reasoning,  two  auch  {>remi!<se9 
lairly  put  together  were  likely,  If  ho  was  a  coimistcnt  thinker,  to  land 
him  in  rather  startling  conchitnnns.  Accordingly  it  has  been  seriously 
held  by  writers  of  deeerveii  celebrity,  that  the  process  of  arriving  at 
new  tniths  by  reasoning  consists  in  the  mere  substitution  of  one  set  of 
arbitrary  sigiw  for  another;  a  doctrine  which  they  supposed  to  derive 
irresistible  cou&rmation  from  the  exaiDf>to  of  algelira.  If  there  wer» 
any  procosa  in  sorcery  or  nermmancy  more  preteniatural  than  this,  I 
•hould  bo  much  suqtrised.  The  culminating  point  of  this  philosophy 
is  the  n(»tod  aphorism  of  Condillac,  thotaseieticc  is  nothing,  or  scarcely 
mnything,  but  une  langue  bienjaite:  in  other  words,  that  the  one  suffi- 
cient rule  for  discovering  the  nature  and  properties  of  objerts  is  to 
name  them  properly:  as  if  the  revoree  were  not  the  tmth.  that  it  is  im- 
poHsible  to  name  them  properly  except  in  proportion  m  vre  are  already 
acquainted  with  their  nature  and  properties.  Can  it  Ikj  necessarv  to 
sav  ti>«t  none,  not  even  iho  most  trivial  knowie<lge  with  respect  tt 
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,  ever  was  or  could  be  originally  got  at  by  any  conceivable 
mantpulBtiDn  of  mere  names :  and  that  what  can  be  leoiiit  from  names, 
b  only  what  somebody  who  iwcc)  thi^  uonics,  kiivw  before  ?  Philoeo* 
phical  oralysid  confirms  the  indiration  of  common  ttpniip,  that  tho  func- 
tioQ  of  namcH  is  but  tlmt  of  enabling  us  to  remember  and  to  cevumttnt- 
/«  our  lhout;hl«.  That  ihey  also  stronglben,  even  to  an  incalculablo 
[tent,  the  powi^r  of  thought  it«clf,  itt  mfiMt  true :  but  tbcy  do  thin  by 
■  iutrint>ic  luid  peculiar  virtue :  ibey  do  it  by  ibo  power  inherent  in 
aniHcial  memory,  au  instrument  of  which  tew  have  adequately  con- 
terrjd  the  immacae  potency.  As  an  artificial  memory,  language  tnilv 
what  it  liafi  ao  often  been  callwl.  an  iuatrumeai  of  thought :  but  tt  u 
thing  to  be  the  instnimeni,  and  another  lo  t>e  the  excluAive  flubjcrl 
apon  which  the  inarmmeut  is  exercised.  We  think,  indeed,  to  a  cotv- 
Nidcrablu  extent,  by  nicantt  uf  names,  but  what  we  think  of,  are  tha 
things  called  by  tlitXic  namen  ;  and  ihere  cannot  be  a  greater  error  than 
lo  imagine  that  thought  can  be  carried  on  with  nothing  in  our  mind 
i(  names,  or  that  wo  can  make  the  names  think  for  us. 

4  3.  Tho^e  who  considered  the  Mctum  d^ontm  as  the  foundation  of 
_ie  eylloi^Mii,  looked  upon  nrguinents  in  a  manner  corresitonding  to 
the  erroueouft  view  which  Hobbes  took  of  propositions.     Bccauae  there 
are  some  propotjiiiona  which  arc  merely  verbal.  Hobbes,  in  order  (ap- 
paronlly)  that  his  definilinn  might  be  ri;*orou.ely  universal,  defined  n 
proposition  ad  if  no  pn>p<»sition9  declared  anything  except  tlje  meaning 
of  words.     Iflloblx's  wit^  right;  if  no  further  account  ttian  this  could 
given  of  tlie  import  of  propiisiiions ;  no  theory  could  be  given  but 
|j  communly  received  onn,  nf  the  ronibiHalion  of  propoAiuonR  in  a 
yllogism.     If  the  minor  premiiui  SKScrted  nothing  more  than  that  some- 
thing belongs  to  a  claas,  and  if,  a^  consistency  would  require  us  to 
appose,  the  major  premiw  oRRerted  nothing  of  that  class  except  that 
ft  IS  included  in  another  class,  the  coT]c1u»ion  would  only  be,  that  what 
Wis  included  in  the  lower  clai.9  is  included  in  the  higher,  and  the  result, 
tbezefbre,  nothing  except  that  the  classification  is  consistent  with  itself. 
But  we  have  seen  that  it  is  no  sufficient  account  of  tho  meaning  of  a 

Proposition,  lo  say  that  if  refoi-s  something  to,  or  excludes  something 
om,  a  class.  Evcrj-  proposition  which  cinivcys  rc^al  infoiinaliun 
aucrts  a  mutter  of  fact,  dcijendont  upon  the  laws  of  nature  and  not 
upon  artiticinl  chuwiBcaiion.  It  asserts  that  a  given  object  does  or 
docs  not  possess  a  given  attribute ;  or  it  awerls  that  two  attributes,  or 
"^  of  attributes,  do  or  do  not  (constantly  or  occasionally)  cocx- 
Sinre  such  is  the  purport  of  all  propositione  which  convoy 
real  knowledge,  and  since  ratitKrination  is  a  mode  of  acquir- 
real  knoxvledge.  any  theory  of  rati*>ciiiaiion  which  does  not  re- 
size this  import  of  propositions,  cannot,  we  may  bo  sure,  bo  the 
one. 
Applying  this  view  of  propoiritions  to  tlie  two  premisses  of  a  syllo- 
im,  we  obtain  the  following  rettults.  Tlie  major  premiss,  which,  as 
ly  remarked,  \*  always  universal,  asserts,  that  all  things  which  have 
certain  attribute  (or  atnnbutes)  have  or  have  not  along  with  it,  a  cer- 
tain other  Httribuie  (or  atiributoH).  Tho  minor  preraitw  asserts  that  the 
thing  or  set  uf  things  which  are  tho  subject  of  that  premiss,  have  thu 
firat-mentioned  aUribulc  ;  and  the  conclusion  is,  that  tliey  hove  (or  that 
diey  have  nuij  the  second.     Tbus  in  our  former  exami'U-. 


All  m«n  are  morul, 

Socrates  is  a  man. 
iherefore 

Socrates  is  mortal. 
Cho  subject  and  predicate  of  the  inajor  premiM  are  crmnotativo  tenoa, 
denoting  objocta  and  connoting  nltribuics.  The  a^scition  in  the  tnaior 
promiss  is,  that  alotij;  ivilh  oiie  of  the  two  tusts  nf  uttributen,  we  ulwavii 
find  the  other :  that  the  attributes  connoted  by  "  man"  never  exi«l  uu- 
le&8  conjoined  with  the  attribute  culleil  tnorlalily.  The  aasertioo  in  tfae 
minor  premiss  is  that  the  indi^idual  named  Socxatea  posacasos  tli« 
former  attiibutcs;  and  it  ib  concluded  that  he  paHseaaeB  also  the  attri- 
bute mortality.     Or,  if  both  the  premisses  are  ^neral  propuaitiotu, 

All  men  are  mortal, 

All  kings  are  men, 
tlierefoi-e 

All  kings  are  mortal, 

the  minor  premiss  assorts  that  the  attributes  denoted  by  kinship  ouiv 
exiRt  in  conjunction  with  thoeic  siguiBcd  by  the  word  man.  The  major 
aaaeriB  as  before,  that  the  last-mentioned  attribuiea  arc  never  found 
iriibouc  the  attribute  of  mortaliiT.  The  conclusion  is,  thai  wherever 
tbc  attributes  of  kingship  are  found,  tliut  of  mortality  is  found  also. 

If  the  major  premtHS  wore  negative,  a^,  Xo  men  arc  gods,  it  would 
■aaert,  not  that  the  attributes  connoted  by  "Man"  never  exist  without, 
but  tliat  they  ne*'er  exist  with,  thoa*e  connoted  by  "  God:"  from  which, 
together  with  the  minor  premiss,  it  is  concluded,  that  the  same  incom- 
patibility oxieitB  between  the  attributes  constituting  a  god  and  those  con- 
stituting: a  king.  In  a  similar  manner  we  might  analyze  any  other  ex- 
ample of  tho  syllogism. 

If  we  genemlizH  tliia  process,  and  look  out  for  the  principle  or  law 
involved  in  every  such  infeivncc.  and  prc»upp<ised  in  every  arllogiatD 
the  propositions  of  which  are  anjthing  more  than  merely  verbal;  we 
find,  not  the  unmeaning  dictum  dc  omni  et  nuUo,  but  a  ftrndamcntal 
jirinriple,  or  rather  two  principles,  strikingly  rtisenibling  the  axioms  of 
mathemittitJt.  The  first,  whicli  \»  the  principle  uf  at^rmalivo  syllo* 
gi^ms,  is.  ttiat  tliitigs  which  cooxi^itt  with  tho  same  thing,  coexist  with 
one  another.  Tho  second  is  the  principle  of  negative  syllorisnu,  oad 
ia  to  thi;4  eflcct :  that  a  thing  which  coexists  with  another  tning,  ivith 
which  ether  a  tliLrd  thing  docs  not  c^iexist,  is  not  coexistent  with  that 
third  thing.  Thoiie  axioms  manifeittly  relate  to  iac^,  and  not  to  con- 
ventions :  and  uno  or  other  of  them  is  the  ground  of  the  legitimacy  of 
every  argument  In  whicli  fiicts  and  not  conventions  arc  the  matter  treat- 
ed of. 

$  4.  It  only  remains  to  translate  thia  exposition  of  the  svllogiam 
from  the  one  into  the  other  of  tlie  two  languages  in  which  we  iormerly 
remarkeil*  that  all  propositions,  and  of  course  thcrnfore  all  combina- 
tions of  nropositiotui,  might  bo  expressed.  We  observed  that  a  propo- 
sition might  be  cunsiderod  in  two  different  lights ;  as  a  porrioti  of  our 
knowledge  of  natui-e,  or  as  a  memorandum  tor  our  guidance.  Under 
the  former,  or  speculative  aspect,  an  affirmativo  general  proposition  is 
an  asMotion  of  a  apeculative  truth,  vir..,  that  whatever  has  a  certain  at- 

•  Sup™,  p.  iw. 


ttn-     _ 

J 


i 


BATIOClNATION,   OR   SVLLOCISai. 


131 


tributu  ban  a  certain  other  attribute.  Under  tbe  otber  aspect,  it  is  to 
be  recorded  not  as  a  part  of  our  knowledge,  but  ns  on  aid  for  our  prac- 
tical exigcni-ics,  by  enabling  us  wbeti  \vc  see  ur  leiuii  that  an  object 
posseMe«  one  of  the  two  attribute-s,  to  infer  that  it  poesesaes  the  other; 
thus  employin?  the  first  attribute  as  a  mark  or  evidence  of  the  Mcond. 
Thus  regarded,  every  syUogiBin  oomos  Trithin  the  foUowing  general 
^^innula: — 

^^H      Attribute  A  is  a  mark  of  attribute  B, 
^^H     A  given  object  has  the  mark  A, 
^^B  therefore 

^^^      The  given  object  has  the  attribute  B. 

[  Referred  to  this  typc^  tho  arguments  which  we  have  lately  cited  as 

j      specimeuB  of  the  syllogism,  will  express  themselves  in  the  following 
manner ; — 

The  attributes  of  man  are  a  mark  of  the  attribute  mortality^ 
3ocratca  has  the  attributes  of  man, 

therefore 
Socrates  has  the  attribute  mortality, 
id  again. 
The  atti-ibutes  of  man  are  a  mark  of  the  attribute  mortality, 
The  atiributes  of  a  king  are  a  mark  of  the  attributes  of  man, 

tUercforc 
The  atiributes  of  a  king  are  a  mark  of  the  attribute  mortality. 
d  lastly, 
The  attributes  of  man  are  a  mark  of  the  absence  of  the  attribntes 

of  a  god, 
The  attributes  of  a  king  arc  u  murk  of  the  attributes  of  man, 

therefore 
The  attributos  of  a  kiug  arc  a  mark  of  tho  absence  of  the  attributes 
signilicd  by  tho  word  god  : 
(or,  are  evidence,  of  the  absence  of  those  attributes). 

To  correspond  with  this  alteration  in  the  form  of  the  syllogisms,  tbe 
axioms  on  which  tbe  syllogistic  process  is  founded  must  undergo  a 
corresponding  transformation.  In  this  altered  phraseology,  both  tnosc 
axioms  may  be  brought  under  one  general  expression  ;  namely,  that 
whatever  possesses  nny  mark,  posscBfles  lliat  which  it  is  a  mark  of. 
Or,  when  the  minor  premiss  as  well  as  the  major  is  univerBal,  wo  may 
state  it  thus  :  whatever  is  a  mark  of  any  mark,  is  a  mark  of  that  which 
this  lost  is  a  mark  of.  To  trace  tbe  identity  of  these  axioms  with  those 
previoiifly  laid  doivn.  maybe  safely  left  to  tho  intelligent  reader.  Wo 
shall  find,  as  we  proceed,  Uie  great  convenience  of  the  phrosoology 
into  which  wc  have  last  thrown  them,  and  which  is  better  adapted  thsn 
y  1  am  acqtiajnied  with,  to  express  with  precision  and  force  what  is 

led  at,  and  actually  accompbshed,  in  every  cose  of  the  asccrttLin* 

Dt  of  a  truth  by  ratiocination. 
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CHAPTER  in. 

or  -I-H£  PUNGTlONa  ANU  UTUHJAL  YALVB,  OF  TOE  SVLLOOL9U. 

$  1.  We  have  phown  whnt  is  tho  real  nature  of  ^e  trnths  witii 
which  the  SyHogisni  is  converetint.  in  tuuti-udUtinciion  to  the  more 
euperiicial  manner  iii  which  their  import  in  conceived  in  the  commun 
theory ;  and  what  are  the  fundamental  axioms  du  which  its  probatiTS 
force  or  conclusiveness  dependn.  We  have  now  to  intjuiru,  wht'lher 
the  (lyllojipjjtic  process,  thai  of  reaaoning  from  generals  In  paflirulars, 
ie,  or  lA  not,  a  proccM  of  inference ;  a  progress  from  the  known  to  tho 
unknown ;  a  means  of  coming  to  a  knowledge  of  something  which  we 
did  not  know  hcibre. 

Logicians  have  been  remarkably  unanimotiB  in  their  mode  of  an- 
ttworing  this  ({uedtioii.  It  is  uuiverBnlly  allowed  that  a  syllogism  is 
vicious  if  there  be  anything  more  in  the  conclufiion  than  wait  aAsumod 
in  the  premisses.  But  this  is,  in  fUct,  to  suy,  tliat  nothing  D\-er  was.  or 
can  be,  proved  by  syllogism,  which  was  nr)i  known,  or  usHumcd  to  be 
known,  before.  Is  ratiocination,  then,  not  a  process  of  inference  t 
And  is  the  syllogism,  to  which  the  %vord  rcasomng  has  so  uAen  been 
represented  to  bo  exclusively  appropriate,  not  really  entitled  to  be 
called  reasoning  at  all  1  This  seems  an  inevitable  coiucqaence  of  the 
doctrine,  otlmitted  by  all  writers  on  the  subject,  that  a  syllogism  can 
prove  no  more  than  is  involved  in  the  premisses.  Yel  the  acknowl- 
adgmenl  so  explicitly  made,  has  not  prevented  one  set  of  writers  from 
continuing  to  reprtwent  the  syllogiain  as  the  correct  analysis  of  what 
(he  mind  actually  pur&nns  in  discovering  and  proving  tlie  lar^gor  half 
of  llio  1  ruths,  wlioilier  of  science  or  of  daily  life,  which  we  believe; 
while  those  who  have  avoided  this  inconsistency,  and  followed  out  the 
general  theorem  roKpecting  the  logical  value  of  the  syllogism  to  its 
legitimate  corollary,  nave  been  led  to  impute  usolessnoss  and  frivolity 
to  tho  syllogistic  theur)-  itself,  on  Uio  ground  of  the  petttio  principii 
which  Oiey  allege  to  be  inherent  in  everj-  BvIIogism.  As  1  believe 
both  ibuso  opinions  to  be  fundamentally  erroneous,  I  must  request  the 
attention  of  the  reader  to  certain  cuiisiderationfl,  without  which  any 
just  appreciotioQ  of  tlio  true  cliaractcr  of  the  syllogism,  and  tho  ftmc- 
lions  It  performs  in  philosophy,  appears  to  me  impossible ;  but  which 
seem  to  have  been  either  overlooked,  or  insuSicienily  adverted  to, 
both  by  the  defenders  of  tho  syllogistic  theory  and  by  its  asEailants. 

$  2.  It  must  be  granted  that  in  every  syllogism,  considered  as  an 
argument  to  prove  tlie  conclusion,  there  is  ^pttitio  prindfAL  When 
we  say, 

AU  men  axe  mortal, 
Socrates  is  a  man, 

therefore 
Socrates  is  mortal ; 

it  ia  unanswerably  urged  by  the  adversaries  of  the  syllogisdc  theory, 
that  the  proposition.  Socrates  is  mortal,  is  presupposed  in  the  more 
general  assumption,  All  men  are  mortal :  that  wo  cannot  bt  assured 
of  the  mortality  of  all  men,  unless  we  were  previously  certa.n  of  tho 
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mnrtality  nf  every  indiviJual  man  :  that  if  it  be  still  doubtful  wbeUici 
£ocratoe,  or  any  other  individual  yoti  cboose  to  Tiame,  be  mortal  or 
not,  Uie  name  dcgron  of  unrcrtainty  nimtt  bang  ovor  the  assertion,  AU 
men  fire  mortal :  that  the  general  principle,  instead  of  being  given  aa 
evidettcc  of  (ho  particular  cose,  cannot  itself  be  taken  for  true  witliout 
exception,  until  every  shadow  of  doubt  whicli  could  aflbct  any  caso 
comprised  with  it,  is  di^iicUcd  by  evidence  aliunJi;  and  then  wkiiC 
remains  for  the  syUogisin  to  prove  t  that,  in  short,  no  reasoning  ftom 
generals  to  particulars  can.  na  such,  prove  anything :  since  from  a 
generul  printiple  you  cannot  infer  any  particulow,  but  those  which  the 
principle  itself  assumes  an  foreknown. 

This  doctrine  is  irrefragable ;  and  if  logicians,  though  unable  to 
dbputo  it.  have  uauolly  oxbibitcd  a  strong  dupoHition  to  explain  it 
away,  ihia  was  not  because  they  couhl  discover  any  flaw  in  the  argu- 
ment itself,  but  bccauite  the  contrary  opinion  »eemed  to  rest  upon 
argiiment&  e<[u«lly  indisputable.  In  Uie  syllogism  last  referred  to,  for 
i>xample,  or  in  any  of  thoao  which  we  previously  consiructed,  is  it  not 
evident  tliat  the  conclusion  may,  to  the  person  to  whom  tlic  syUogism 
is  presented,  be  antnally  and  honA  Jide  a  new  trutli  /  le  it  not  matter 
of  daily  experience  that  truths  previonaly  nndreamt  of,  facta  which 
have  not  been,  and  cannot  be,  directly  observed,  arc  arrived  at  by  way 
of  general  reasoning '{  We  believe  tlmt  the  Duke  of  Wellington  is 
mortal.  We  do  not  know  this  by  direct  observation,  since  he  is  not 
yot  dead.  If  we  were  a«ked  how,  this  being  tho  caee,  we  know  the 
duke  to  be  mortal,  we  should  probably  answer.  Because  all  men  are 
BO.  Uere,  therefore,  we  arrive  at  the  knowledge  of  a  truth  not  (aa 
yet)  susceptible  of  ohsenation,  by  a  reasoning  which  admits  of  being 
exhibited  m  the  following  eyllogiKm  : — - 

All  men  ore  mortal. 

The  Duke  of  Wellington  is  a  man, 

tiicrefore 
The  Duke  of  Welllugton  ia  mortal. 

And  since  a  large  portion  of  our  knowledge  is  thua  ac<juired,  logicians 
have  pcmisted  in  recirescnting  the  syllogism  as  a  process  of  inference 
or  proof ;  although  none  of  them  have  cleared  up  the  difficulty  which 
arises  from  the  inconsistency  between  that  osscrtion  and  the  principle, 
that  if  there  be  anything  in  the  conclunion  which  was  not  already  ov- 
serted  in  the  premisses,  the  argument  is  vicious.  For  it  is  impossible 
to  aiiBch  any  serious  scientific  value  to  such  u  mere  salvo,  as  the  dis- 
tinction drawn  bet*veen  being  involved  hy  imjfticalion  in  the  premisses, 
and  being  directly  asserted  in  them.  When  Archbishop  Whatoly,  for 
example,  eays,*  that  tho  object  uf  reasoning  is  *'  merely  to  expand  and 
unfola  the  iwsertionft  wrapt  up,  os  it  were,  and  impli&d  in  those  with 
which  we  set  out,  and  to  nring  a  person  to  perceive  and  arkoowledge 
the  full  force  of  that  which  he  has  admitted,"  be  docs  not,  I  thinic, 
meet  the  real  difliculry  requiring  to  be  explained,  namely,  hnw  it  hap- 

Sens  that  a  Hciencu,  like  geametrj',  can  be  all  "  wrapt  up"  in  a  few 
efinitinns  and  axioms.  Xor  does  this  defence  of  tho  syllogism  differ 
much  from  what  its  assailants  urge  against  it  as  an  accusation,  when 
they  cliargc  it  with  being  of  no  use  except  to  those  who  seek  to  press 
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die  consequcucAs  oi'  an  utJmiseion  into  which  a  man  haa  been  entrapped 
without  huving  coiisitlered  and  uiidvrstuod  its  full  furce.  Whuu  you 
admitted  the  major  premiss,  you  ossened  the  conclusion;  but,  Bays 
Archbishop  Whately,  you  asserted  it  by  implication  merely :  this, 
however,  can  hero  only  mean  that  you  assorted  it  unettiisciouBJy ;  that 
you  did  not  know  you  were  aaserting  it;  but,  if  so,  the  difficulty  re- 
vii'ea  in  thia  shape— -Ougbt  you  not  to  ba^'c  known  ?  Were  you  war- 
ranted in  averting  tho  general  proposition  witliout  having  satisfied 
yourself  of  the  truth  of  everything  which  it  fairly  includes  1  And  if 
not,  what  then  is  tho  syllogistic  art  but  a  contrivance  for  catching  you 
in  a  trap,  and  holding  you  ia»t  iu  it  1 

§  3.  From  this  difficulty  there  appeara  to  be  but  one  issue.  The 
propoaition,  that  the  Duke  of  Wellington  is  mortal,  is  evidently  an  in- 
ferenco '  it  is  got  at  as  a  conclusion  ^m  somethmg  else ;  bnt  do  we,  in 
realiLy,  conclude  it  from  ibu  proposition.  All  men  are  mortal  1  1  an- 
swer, no. 

The  error  committed  is,  I  conceive,  that  of  overlooking  the  distinc- 
tion between  the  two  parts  of  the  process  of  philosophigiiig.  the  infer- 
ring part,  and  the  registering  part;  and  ascribing  to  the  latter  the 
fiincdons  of  tliu  former.  The  mistake  is  that  of  referring  a  man  to  hie 
own  notes  for  tlie  origin  of  his  knowledge.  If  a  niau  is  asked  a  ques- 
tion, and  is  at  the  moment  unable  to  answer  it,  he  may  refresh  his 
memory  by  tunilng  to  a  mcmorauduu  which  hu  curries  about  with 
him.  uut  if  ho  wero  asked,  how  the  fact  came  t(i  bi»  knowledge,  he 
would  scarcely  answer,  because  it  was  sot  down  in  his  note-book : 
unless  tho  book  was  written,  like  the  Koran,  with  a  i^uill  from  the 
wing  of  the  angel  Gabriel. 

Assuming  Uiat  the  proposition,  llie  Duke  of  Wellington  is  mortal, 
is  immediately  an  inference  from  the  proposition,  All  men  are  mortal ; 
whence  do  we  derive  our  knowledge  of  that  general  truth  t  No  super- 
natural aid  being  supnosed,  the  answer  must  be,  by  observation.  Now, 
all  which  mau  cau  ouservu  are  individual  cases.  From  theao  all  gen- 
eral truths  must  he  drawn,  and  into  these  they  may  bo  again  resolved: 
for  a  general  truth  is  but  on  aggregalo  of  particular  truths;  a  compre- 
hoosivc  expression,  by  which  an  tiidctinilc  number  of  individual  tacts 
aro  affirmed  or  denied  at  once.  Uiit  a  general  proposition  is  not 
merely  a  compendious  form  for  recording  and  preeen-ing  in  the  mem- 
ory a  number  of  particular  facts,  all  of  which  have  been  al»scrved. 
Generalization  is  not  a  process  of  mere  naming,  it  is  also  a  process  of 
inference.  From  instances  which  we  have  observed,  we  feel  warranted 
in  concluding,  that  what  we  found  ti-ue  in  those  instances,  buhls  in  all 
similar  ones,  past,  present,  and  future,  however  numerous  they  may  he. 
We  then,  by  that  valuable  contrivance  of  language  which  enables  us  to 
speak  of  many  as  if  they  were  one,  record  all  that  we  have  obaen'ed, 
together  with  all  that  we  infer  from  our  obser^'alions,  in  one  ronrise 
expression ;  and  have  thus  only  one  proposition,  iustcad  of  hu  endless 
nnjnber,  to  remember  or  to  communicate.  The  results  of  many  ohser- 
vatinns  and  inferences,  and  instructions  for  mtdung  innumerable  infer- 
ences in  unforeseen  cases,  are  compressed  into  one  short  sentence. 

When,  therefore,  we  conclude  from  the  death  of  John  and  Thomas, 
and  every  other  person  we  ever  heard  of  in  whose  case  the  experi- 
ment had  been  fairly  tried,  that  the  Duke  of  Wellington  is  mortal  like 
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(ho  rest;  we  may,  indeed,  pass  through  the  gcueralizaiiun,  All  meu 
aio  mortal,  as  an  intermediato  Mage;  but  U  is  not  la  the  lairor  hulf  of 
tbo  process,  tlic  dusccut  from  all  men  to  Uio  Duko  uf  Wellington,  that 
the  inference  resides.  The  inference  is  finished  when  wo  liavu  atffierted 
that  all  men  arc  mortal.  What  remains  to  be  performed  afterwards 
is  merely  dcc'iphcrinjf  our  own  notes. 

Archbishop  VVh.itely  has  contended  that  syllogizing,  or  reasoning 
from  generals  to  particulars,  is  not,  agreeably  to  the  vulgar  idea,  a  pe- 
culiar modt  of  I'oasouing,  but  iho  philosophical  analysis  of  the  mode  in 
which  all  men  reason,  and  must  do  so  if  tboy  reason  at  all.  With  iho 
deference  due  to  so  high  an'  authority,  I  cannot  help  thinking  that,  the 
Vulgar  notion  is,  in  this  cone,  the  more  correct.  It,  from  our  experi- 
ence of  John,  Thomas,  &c.,  who  once  were  living,  but  are  now  dead, 
wc  are  entitled  to  conclude  that  all  human  beings  are  mortal,  wo  might 
surely  without  any  logicol  inconscrjuence  have  concluded  at  once  from 
those  instances,  tlial  ihe  Duke  of  Wellington  is  mortal.  The  mortality 
of  John.  Tliumas,  and  couipaiiy  is.  ailer  all,  the  whole  evidence  we 
have  for  the  mortality  of  the  !>uke  of  Wellington.  Not  one  iota  is 
added  to  the  proof  by  interpolating  a  general  propogitian.  Since  the 
individual  cufics  arc  all  the  uvidcnco  wo  can  possess,  evidence  which 
no  logical  form  into  which  we  chooso  to  throw  it  can  mnito  greater 
thau  it  is ;  and  since  tliat  evidence  is  either  aufficient  in  itself,  or,  if  in- 
sufficient  for  one  purpose,  cannot  be  suSicient  for  the  other;  1  am 
tmable  to  see  why  we  should  he  forbidden  to  take  the  shortest  cut 
from  these  suificient  premiiuies  to  the  conclusion,  and  conslruiued  to 
travel  the  "  high  prion  mail"  by  the  arbitrary  fiat  of  logicians.  1  can- 
not perceivo  why  it  should  bo  impossiblo  to  journey  fmm  one  plaee  to 
another  unless  we  "  march  up  a  hill,  nnd  then  march  down  again."  It 
may  he  the  safest  rood,  and  there  may  be  a  resting  place  at  the  top 
of  the  bill,  affording  a  coroinanding  view  of  the  surrounding  country } 
but  for  the  mere  purpose  of  arriving  at  our  journey's  end,  our  taking 
that  road  is  perfectly  optional ;  it  is  a  question  of  time,  trouble,  and 
danger. 

Not  only  may  we  reason  from  particulars  to  particulars,  without   [ 
passing  through  generals,  but  wo  peii>elualiy  do  so  reason.     All  our 
earliest  inferences  are  of  this  nature.     From  the  first  dawn  of  inielU-    ' 
genco  We  draw  inferences,  but  yuani  elapse  before  wo  learn  the  use 
of  general  language.     The  child,  who,  having  burnt  his  6ngera,  avoids 
to  Uirust  ihcra  again  into  the  fire,  has  reasoned  or  inferred,  though  ho 
has  never  tbouglit  nf  ihc  goneral  maxim,  Fire  burns.     He  knows  from 
memory  that  he  has  been  bunit,  nnd  on  this  evidence  believes,  when 
ho  sees  a  candle,  that  if  he  puts  his  finger  into  the  flame  of  it,  ho  will 
he  burnt  again,     lie  believes  this  in  every  case  which  happens  to 
arise  ;  but  ^^-ithout  looking,  in  each  instance,  beyond  the  present  case. 
Ue  is  not  generalizing;  he  is  inferring  a  particular  fixim  particulate,  i 
In  the  same  way,  also,  brutes  reason.     There  is  little  or  no  ground  for* 
attributing  to  any  of  the  loiver  animals  the  use  of  conventional  signs, 
without  which  general  propositions  arc  impossible.     Hut  il>oee  animal* 
profit  by  oxporience,  and  avoid  what  they  have  found  to  cause  them  pain, 
tn  the  same  manner,  though  not  ulwayx  with  the  same  akill,  as  a  human 
creature.     Not  only  the  burnt  child,  but  the  burnt  dog,  dreads  the  lire. 

I  beHare  that,  in  point  of  fact,  when  drawing  inferences  fr^pi  our 
Dersoaal  experience    and  not  from  maxims  handed  down  to  us  by 
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books  or  trarlifion,  we  much  ofVener  conclude  (rom  particulan  to  pat • 
tii:ulars  direclJy,  thaii  through  tin*  inteiTnediuie  ngency  of  any  general 
pn>[>oMtion.  Wo  ore  ronstatidy  rcMoning'  fi^m  o«n»fiIvefi  to  oiher 
people,  nr  from  one  prrson  to  another,  without  giWn^  ourselves  (be 
trouble  to  erect  our  olwen-aiionB  iiiio  general  maxims  of  liumaii  or 
aoemal  naturo.  "VMicn  we  conclude  that  »omc  person  will,  on  none 
gi««n  occasion,  feel  or  ucl  so  and  so.  wc  BOtnelimcs  jtidgo  from  an 
cnlftrgcd  coiMtidcrarion  of  the  manner  in  which  men  in  g^tipral,  or  men 
of  some  particular  character,  are  accustomed  to  feci  and  eel ;  but 
much  oftenor  from  hai'iiiK  known  the  feelings  and  conduct  of  the  same 
man  in  some  pre%-ioiift  insianco,  or  from  conflidering  huw  we  nhould 
feel  or  act  ourcelvea.  It  is  not  only  tlio  village  matnm  who,  when 
called  to  a  coDnuUallon  upon  ihe  case  of  »  neighbor's  child,  pronoun* 
ce«  on  the  evil  and  its  remedy  simply  on  the  recollection  and  authority 
of  what  she  accounta  the  similar  case  of  her  Lucy.  We  all.  where 
We  have  no  dctitiite  maximn  to  Hteer  by,  giiifle  ounclvea  in  the  samo 
way ;  and  if  we  have  an  extensive  experience,  and  retain  itii  impreft- 
gionti  Htrougly,  wc  may  acquire  in  this  manner  a  very  constdt^rablo 
power  of  accurate  jud^menr,  which  we  may  be  utterly  incapablo  of 
justifying^  or  of  conminnicBliiig  to  others.  Among  (Lc  bighor  order  of 
piactical  iiitollpcts,  there  have  !»een  many  of  whom  it  was  remarked 
now  admirably  tliey  fiuiled  their  menrw  to  their  endn,  without  being 
able*  to  give  any  euflicient  reasons  for  what  ihey  did  ;  and  applic*3.  or 
seAmeJ  lo  apply,  recondite  principles  which  they  were  wholly  unable 
to  state.  Thiii  is  a.  natural  consequence  of  having  a  mind  stored 
with   appropriate  particalRra,  and   bnring  been    long   accustomed    to 

reason  at  once  frotn  these  to  iresh  paniculars,  without  practising  the 
habit  of  stating  to  oneself  or  lo  otbomt  the  corresponding  general  prop- 
ositioiw.  An  old  warrior,  on  a  rapid  glance  at  the  outlines  of  the 
ground,  in  able  at  onco  to  give  the  necessary  nrdcre  for  a  skillful  ar- 
mugemcnt of  his  troops;  though  if  he  has  received  little  theoretical 
instruction,  and  ha»  Kcldom  been  called  upon  to  answer  to  other  po<iplo 
for  his  conduct,  he  may  never  Iia%e  had  in  his  mind  a  single  general 
theorem  reapecttng  the  relation  between  ground  and  array.  But  his 
experience  of  eDcampmeoiw,  under  circumstance*  more  or  lc«»  similar, 
has  left  a  number  of  \\viA,  unexpressed,  ungeneralized  analogies  in 
Ilia  mind,  the  most  appropriate  of  which,  instantly  suggesting  itself, 
determine-8  him  to  a  jutJicimis  arrangement. 

The  skill  of  an  uneducated  person  in  the  uitc  of  weapons,  or  of  tools. 
is  of  a  precisely  similur  nature.  Tlic  savago  who  cncecutcs  unerringly 
the  exact  throw  which  brings  down  his  game,  or  his  enemy,  in  the  man- 
uer  motit  suited  to  his  purposo,  under  tlic  operation  of  all  the  conditions 
ucccMarily  iuvuWed,  the  weight  and  form  of  the  weapon,  the  direction 
and  distance  of  the  object,  the  artinn  of  the  wind,  ice,  awes  this  power 
to  a  long  seriefl  of  previous  experimentji.  the  rtwultv  of  which  he  cer- 
ttiinly  never  fruraca  into  any  ^-crbal  theorems  or  rules.  It  is  tlie  samo 
in  all  extraordinar)'  manual  dexterity.  Not  long  ago  a  Scotch  manufac- 
turer procured  from  England,  at  a  high  rote  of  wages,  a  working  dyer, 
fsmniLS  for  proilucing  very  fine  colors,  with  ibo  \'iew  of  teaching  to  Ins 
otiier  workmen  the  same  skill  The  workman  came;  but  his  mode  of 
proportioning  the  inirTedit-ntti.  iii  which  lay  the  itecret  of  the  effects  he 
produce<l,  wan  by  Inking  ihem  up  in  handfuls,  while  the  common  method 
was  to  woig)  tliem.     The  manufacturer  sought  to  make  htm  turn  hia 
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handling  Bystera  into  un  oquivolpnt  vroighinv  systcnn,  that  the  general 
principle  of  his  peculiar  ramie  ni*  proceeiling  might  be  Mcertainod. 
Thbi,  nowuvor,  the  man  found  hini»clif  quite  unable  to  do,  and  therefore 
could  impart  his  skill  to  nobodv.  He  had,  froia  the  individual  cbbcs  of 
hill  own  experience,  ostabliAhed  a  oonnexinn  in  his  mind  hriween  tino 
4iS«cts  of  color,  and  tacltial  perceptions  in  handlinjt^  hia  dyeint;  matcri- 
ab;  and  Ironi  these  perception!*  hu  c<oii1d,  in  any  particular  ra^^w,  infer 
the  meaiiM  to  be  umploycd,  and  the  elTcctj*  which  would  be.  produced, 
btit  could  not  pat  utbutv  in  poesowioii  oi'lliu  grounds  on  which  lie  pro- 
ceeded, from  having  never  generalized  tliem  in  his  own  mind,  or  eK- 
prcBsed  them  in  language. 

jUmofll  e%'cry  one  known  Lord  MamtGcld'n  advice  to  a  man  of  prac- 
tical good  Aenfte,  wlui,  being  appointed  governor  of  a  colony,  had  to 
preside  in  its  court  of  justice,  witnout  previous  jridicial  practice  or  legal 
oducution.  The  advice  was,  to  give  bis  decision  boldly,  fur  it  would 
probably  be  right ;  but  never  to  venture  on  aasigning  reasons,  for  they 
would  almost  iti&Uibly  be  wrong.  In  cases  like  this,  which  are  of  no 
uucummnn  arcurrenre,  il  would  he  alieurd  to  sopno«e  that  the  bad 
raaaon  was  the  source  of  the  good  deeision.  Lord  ManaBeld  knew  that 
if  any  reason  were  assigned  it  would  be  necciwanly  an  afterthought, 
tho  judge  being  imjaet  guided  by  impmsAiniiH  from  pant  experience, 
without  the  cin^uitous  process  of  naming  general  principles  from  them, 
and  that  if  ho  attempted  tn  Irame  auy  such  he  would  assuredly  fail. 
Lord  MaTufietd,  however,  would  net  have  doubted  that  a  man  of  equal 
oxpcrioucu,  who  had  also  a  mind  stored  with  general  propositions  de- 
rived by  legitimate  induction  irom  that  experience,  wonld  have  been 
gnntly  profcrablo  tia  a  judge,  to  one,  however  wigacioua,  who  could 
not  be  trusted  with  the  explanation  and  jnstifiration  of  his  own  judg 
lOenta.  The  cases  of  able  men  pcrformitig  wonderful  things  they  know 
not  how,  are  examples  of  the  less  civilixed  and  most  spontaneous  form 
of  the  opemtionH  of  superior  minds.  It  is  a  defect  in  them,  and  often 
a  source  of  en'or?,  not  to  have  generalized  as  they  went  on;  but  gen- 
eralization is  a  help,  tlie  most  important  indeed  of  all  helps,  yet  not  aii 
essential. 

Even  ptitio8ophet«,  who  peseoK,  in  the  form  of  general  propositioD8» 
a  systematic  record  of  the  rejiultft  of  the  experience  of  mankind,  need 
wA  always  revert  to  those  general  propositioiu  in  order  to  apply  that 
experience  to  a  new  rase.  It  is  justly  remarked  by  Ungald  Stewart, 
that  though  our  leasoiiings  in  roaThomattca  depend  entirely  upon  the 
axioms,  it  ts  by  no  moans  necessary  to  our  seeing  the  conclusiveness  of 
the  proof,  ttiat  the  axinnui  should  be  expressly  adverted  to.  When  it 
is  imorrod  that  A  B  is  equal  to  C  D  because  each  of  them  ia  equal  to 
E  F,  the  most  uncultivated  understanding,  as  soon  as  the  propoeitiona 
were  understood,  would  asftent  to  the  inference,  without  navmg  ever 
heard  of  the  general  truth  that  "  things  which  are  equal  to  the  same 
tiling  are  equal  to  one  another."  This  remark  of  Stewart,  consistently 
followed  out,  goc«  to  the  root,  as  I  conceive,  of  the  philoaonhy  of 
ratiocination;  and  it  is  to  bo  regretted  that  he  himself  atoppcd  i^liort  at 
a  much  more  limiioil  application  of  iL  He  saw  that  the  genera)  propo- 
sitions on  which  a  reasoning  is  said  to  depend,  may,  in  certain  casee, 
he  altogether  omitted,  willmut  impairing  its  probative  force.  But  ho 
imagined  tliis  to  be  a  peculiarity  belonging  to  axioms  ;  and  argued  from 
it,  that  axioms  are  not  the  foundations  or  first  principles  of  geometry. 
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from  which  all  die  other  trutha  of  the  science  are  eyrJtheUcallT  deduced 
{as  the  lawt3  of  muliun  und  of  llic  conipositiou  of  furci-s  m  mccbonios, 
ihe  i>i|ual  mobility  of  fluids  in  hydrostatir*.  the  laws  of  reflpcdoD  and 
refraction  in  opticH,  arc  the  6rst  principles  of  tLose  sciences) ;  but  are 
merely  necessai-y  aseuiuplions,  self-evident  indeed,  and  the  denial  of 
which  would  aaniliilate  alt  demonstration,  but  from  which,  as  premiaaee, 
nothint^  can  bo  demonstrated.  In  the  present,  as  in  many  other  in* 
stances,  this  thoughtful  and  elegant  writer  has  perceived  an  important 
tnitb,  but  only  by  halviM.  Finding,  in  the  case  of  geometrical  axioms, 
tliat  general  names  have  not  any  talt&manic  virtue  for  conjuring  new 
truths  out  of  the  pit  of  darkness,  and  not  seeing  that  this  is  equally  true 
in  every  other  caae  of  generalization,  he  contended  that  axioms  are  in 
tlioir  iiafuro  barren  of  cotuequcncco,  aud  tbot  the  really  fruitful  truths, 
the  real  fintt  principlas  of  geometry,  are  the  dcfinitionA;  that  the  dcB- 
uilion,  for  example,  of  tbe  circle  is  to  the  properties  of  the  circle,  what 
tbolaws  of  equihbriuTn  and  of  the  pressure  of  the  atmosphere  are  to  tbe 
rise  of  the  mercury  in  the  Torricellian  tube.  Yet  all  that  he  bad 
assurHed  respecting  the  fuuction  to  which  the  axioms  are  cuulincd  in 
the  demonstrations  of  geometry,  holds  eoually  true  of  the  definitions. 
-Every  demonstration  in  Euclid  might  be  carried  on  without  them. 
Tins  is  apparent  from  the  urdinary  process  of  proving  a  proposition  of 
geometry  by  menus  of  a  diacram.  What  assumption,  in  fact,  do  wo 
set  out  from,  to  demonstrulo  by  a  diagram  any  of  tbe  properties  of  the 
cirt-le  !  Not  that  in  all  circles  the  radii  are  equal,  but  only  that  ibey 
are  so  in  the  circle  ABC.  As  our  warrant  for  assuming  this,  we 
appeal,  it  is  true,  to  the  definition  of  a  circle  in  general ;  but  it  is  otily 
net^Mary  that  you  should  grant  the  assumption  in  ihe  case  of  ibe  par- 
tictdar  circio  supposed.  Irrom  this,  which  is  nut  a  general  bat  a  sin- 
gular proposition,  combined  with  otlier  proposilions  of  a  similar  kind, 
some  of  which  whfit  generalized  are  called  definitions,  and  others 
axioms,  we  prove  that  a  certain  conclusion  is  true,  not  of  all  circles, 
but  of  the  particular  circio  ABC;  or  at  least  would  be  bo.  if  tbe  facts 
precisely  accorded  with  our  assumptions.  The  enunciation,  as  it  is 
called,  that  is,  the  general  theorem  which  stands  nt  the  head  of  the 
demonstration,  is  not  the  proposition  actually  demonstrated.  One 
instance  only  is  demonstrated  :  but  the  process  by  which  this  is  done, 
is  a  process  which,  when  we  consider  its  nature,  we  perceive  might  bo 
exactly  copied  in  an  indefinite  number  of  other  instances ;  in  every 
instance  which  conforms  to  certain  conditions.     The  contrivance  of 

Seoenil  language  furnishing  us  with  terms  which  connote  thc!<e  con- 
itions,  we  are  able  to  assert  tliis  indefinite  multitude  of  iruibs  in  a 
single  expression,  and  this  expression  in  tbe  general  theorem.  By 
dropping  the  use  of  dii^rams,  and  substituiiuK,  in  the  demonstrations. 
gatieral  phrases  for  llie  letters  of  the  ali>luiliet,  we  mi[,d)t  prove  tbe 
gemral  theorem  directly,  that  is,  we  mij^nt  demonstrate  aQ  the  casea 
at  once  ;  and  to  do  this  wo  must,  of  course,  employ  as  our  prcmiasei,' 
tbe  axioms  and  definitions  in  their  general  form.  But  this  only  means, 
that  if  we  can  provu  uu  individual  conclusion  by  assuming  an  individual 
ikct,  then  in  whatever  case  we  are  warranted  in  making  an  exactly 
similar  assumption,  wti  may  draw  an  exactly  similar  concuuuun.  Tbe 
definition  is  a  sort  of  notice  to  ourselves  and  others,  what  assumptions 
wo  tiduk  oui*seIvcs  entitled  to  make.  And  so  in  all  cases,  tlie  general 
propositions,  whether  called  definitions,  axioms,  or  laws  of  nature. 
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wtiicii  we  lay  down  at  the  bcginuing  of  our  roasomngs,  axe  manily 
abridged  etaiements  in  a  kind  oi'  abort  hand,  of  the  parnculir  fucts, 
which,  as  occasion  arincs,  wc  either  think  wo  may  proceed  upon  m 
provod,  or  intend  loussuinu.  In  any  onu  dfmonstrutiun  it  la  etK>ugti 
if  we  a.viimo  tor  a  particular  csap,  suitably  selected,  what  by  the  state- 
meut  of  the  doiimtiun  or  principle  we  announce  that  we  intend  tr. 
BMiune  in  all  caeeit  which  may  arise.  The  definition  ol'  t)ie  circle, 
thoruforo,  is  to  one  of  Euclid'^  domunstrations,  exactly  what,  Bccording 
tu  Stowurt,  the  axioms  are ;  thut  i»,  the  domunatTatiou  dou»  uut  dmicnd 
ujKiD  it,  but  yet  if  we  deny  it  th(»  deninnstration  failtt.  The  pnxif  doe« 
not  rest  upon  the  general  assumption,  but  upon  s  similar  assumption 
confined  to  the  particulur  cu^fc  :  that  case,  however,  bein^'  cboM>n  as  a 
spvcinicn  or  paradigm  of  the  whole  clasa  of  cases  included  in  the  thoo- 
rem,  t})cro  can  be  no  ground  for  making  tlie  aasuinption  in  that  caae 
which  does  nut  oxist  in  every  other ;  and  if  you  deny  the  assumjiiion  as 
;i  general  truth,  you  denv  llu^  right  to  mnke  it  in  the  particular  inctrnnce. 
There  are,  uiidoubruilly,  the  mo-st  ample  rea^ns  fur  stulitii^  both  the 
principtoA  and  the  ihcortuns  in  iheir  general  I'nmi,  and  tlie;^  wiJl  he 
explamed  prMontly,  no  far  as  explanation  i^  requisite.  But,  that  an 
unprootisea  learner,  even  iu  making  use  of  ono  theorem  to  demon- 
strate another,  reasons  rather  from  particular  to  panicular  than  Irom 
the  general  proposuiou,  is  manifetit  from  the  difiiculty  lie  ftndif  in  ap- 
plying a  thufirem  to  a  case  in  which  the  conHguratton  of  the  diagram 
13  extremely  unlike  that  of  the  diagram  by  which  the  original  theorem 
was  derooostraled.  A  diOiculty  which,  except  in  cases  of  unusual 
mental  power,  long  practice  can  alone  remove,  and  removes  chiefly  by 
rendering  us  familiar  with  all  the  configurations  consistent  with  tlic 
general  conditions  of  the  theorem. 

^  4.  From  the  considerations  now  adduced,  the  following  coticlu- 
■ioos  seem  to  lie  cttahlithed:  All  inference  is  Iroin  particulars  to  par- 
ticulars: ttuncral  propositions  are  infix'ly  registera  of  tsuch  iiiferi-iices 
already  made,  and  short  formid^e  for  making  more :  The  miijur  premiss 
of  a  syllogism,  consequently,  is  a  formula  uf  lhi»  doscriptiuu :  and 
the  conclusion  i»  not  an  inference  drawn  Jro/n  the  formula,  but  an  in- 
ference drawn  arrording  to  the  formula:  the  real  logical  antecedent, 
or  premisses,  being  the  particular  facts  from  which  the  general  propo- 
sition waft  collected  by  mduclion.  Those  fncu,  and  the  iudi%'idual  in- 
staiicoa  which  supplied  them,  may  have  been  forgotten  ;  but  a  reconl 
remains,  not  indeed  descriptive  of  t>!e  facts  themselveH,  but  «howing 
how  tho»e  cases  may  be  distinguished  respecting  which  the  facts,  when 
known,  were  considered  to  warrant  a  given  inference.  According  to 
the  imlications  of  this  record,  we  draw  our  conclusion ;  which  \%,  to  all 
iutents  and  purposes,  a  conclusion  from  the  forgotten  facts.  For  this 
it  is  essential  that  we  should  read  the  record  correctly  :  and  the  rules 
of  the  syllogtrtm  are  a  set  of  precautions  to  insure  our  doing  so. 

This  view  of  the  funcdons  of  the  syllogism  is  con6rmcd  by  the  con- 
sidoration  of  preciisely  those  eases  which  might  be  expected  to  bo  least 
bvorablo  to  it.  namely,  those  in  which  ratiocination  h  independent  of 
any  previous  induction.  We  have  already  observed  ilial  ilic  wylli'^isro, 
in  the  ordinary  course  of  our  reasoning,  is  only  llio  latter  half  of  the 
process  of  travelling  from  pre'  ift^^es  to  a  conclusion.  Tliere  are,  how- 
ever, some  peculiar  cfiAos  i  ich  it  is  the  whole  process.  Particu- 
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Inrn  alone  aro  r&pahlc  of  botne'  stibjected  to  obftorvfttion  ;  and  uH  knowl- 
edge wliirli  LH  (Icrivctl  from  (ibscrvation,  begins,  therefore,  ofnecmtdty, 
in  jmriiiularn;  but  our  knowledge  may,  in  caaea  of  a  certain  descrip- 
tion,  be  conceived  as  coming  lo  lis  from  other  sourccB  than  ohscrva- 
lion.  It  may  present  iiwlfaa  coming  from  revelation ;  and  tlie  knowl- 
ed^.  ibu-i  nupernatu rally  communi rated,  may  he  conceived  lo  com- 
prtie  nut  only  particular  facts  but  j;t-neral  propo^iiions,  such  as  occur 
»n  abundantly  in  the  wTitings  of  Solomon  and  i«  the  apontoHc  epistles. 
Or  the  ijeneniiizatjon  may  not  be,  in  tbe  ordinary  «ense,  an  a«seniou  at 
all,  but  a  command  ;  a  law,  not  in  tbe  philosophical,  but  in  the  roonU 
and  political  sense  of  the  term:  an  exprcMion  of  the  desire  of  a  supe* 
rior,  that  we,  or  any  number  of  <ither  persona,  shall  conform  our  con- 
duct to  certain  general  in»ti'Uciions.  So  fur  as  thLi  asserts  a  fart, 
namely,  a  volition  of  the  legislator,  that  fact  is  an  individual  fact,  and 
the  proposition,  therefore,  in  not  a  gvnend  propofiition.  But  the  de- 
seriptiou  therein  contained  of  the  conduct  which  it  is  tlie  will  of  the 
legiitlaior  that  hi<t  subjects  should  obeerre,  ia  general.  The  propoxi- 
liun  OBtferlM,  not  that  oU  men  are  anything,  but  that  all  men  sAaii  do 
SAmcihing.  Those  two  cases,  of  a  iniih  reveale<l  in  general  ternw,  and 
a  command  intimated  in  the  like  manner,  might  be  exchanged  for  the 
moreextensivecaae-s.of  any  general  elatement  received  U|K)n  tralimony, 
and  any  general  practical  precept.  Hut  iho  more  limili-d  ill usi rations 
iiuit  us  bettor,  beuig  drawn  from  -mbjecLs  where  long  and  complirated 
Ir^^ins  of  ratiocination  have  aftnolly  been  grounded  upon  preniissea 
which  came  to  mankind  from  the  first  in  a  general  form,  the  ftitbJecU  M 
of  Scriptural  Theology  and  of  positive  Law.  ■ 

In  brjlh  these  cases  the  generalities  aro  given  to  us,  and  the  partlc- 
ulara  are  elicited  from  them  by  a  process  which  correctly  resolves  itiielf 
into  a  series  of  syllogismR.  The  real  nature,  however,  of  the  supposed 
deductive  process,  is  evident  enough.  It  is  a  search  for  truth,  no  donbt, 
hut  through  the  modiuni  of  an  intjuiry  into  the  meaning  of  a  form  of 
words.  The  only  point  to  be  detennined  is.  whether  the  authority 
which  declanxi  the  general  proposition,  intended  to  include  this  cas« 
in  it ;  and  whether  the  legislator  intended  bis  command  to  apply  lo  the 
present  cose  among  otliers.  or  not.  Tins  is  a  question,  as  the  Germans 
express  it,  of  benneneutics;  it  relates  to  the  meaning  of  a  certain  form 
of  discourse.  The  operation  is  not  a  process  of  inference,  but  a  pro- 
cess of  interpretation. 

In  tliitt  last  phrase  wo  have  obtained  an  expretwinn  which  appears  to 
me  to  characterize,  more  aptly  tlian  any  other,  the  functions  of  the 
syllogism  in  all  cases.  When  tbe  prcmJMCs  are  given  by  authority, 
the  function  of  Ue.vioning  is  to  a.'scertain  the  testimony  of  a  witness, 
or  the  will  of  a  legislator,  by  interjiroiing  the  signs  in  which  the  one 
has  intimated  his  assertion  and  the  other  his  command.  In  like  nian- 
iter.  when  tlio  premisses  ere  derived  from  observation,  the  function  of 
HeaAoning  is  to  ascertain  What  we  (or  our  predecessors)  formerly 
thought  might  be  infi^rrod  from  the  obfterved  tacts,  and  to  do  this  by 
Interpreting  a  memorandum  of  ours,  or  of  theirs.  The  memorandum 
reminds  us,  that  from  evidence,  more  or  less  carefully  weighed,  it 
formerly  appeared  that  a  certain  attribute  might  be  inferred  wherever 
we  perceive  a  certain  mark.  The  proposition,  All  men  are  mortal, 
(for  instance.)  bIiowb  that  we  have  had  experience  from  which  we 
thought  it  followed  that  the  attributes  connoted  by  the  tenn  man,  u« 
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a  mark  of  murtality.  But  wlion  wo  coiicluJo  that  tho  Duko  of  Wei* 
Itngtou  U  mortal,  we  do  not  infer  thu  from  the  memoraniluna,  but  from 
(he  former  experience.  ^VIl  ibot  we  infer  from  the  memorandum,  is 
uur  uwti  previous  bt^iicf,  (nr  tliat  of  iho«<>  who  tnirisniiitud  to  us  the 
pi'OpOHttioD,)  concerning  tho  infrrcncf^c*  which  thai  former  experience 
would  warrauU 

This  view  of  the  nature  of  the  syllogism  renders  consistent  and 
bicllic^ihlr?  what  othorwiiK]  remoino  obi^cure  and  confused  in  tho  thaorj 
of  Arrhbishop  Whatcly  and  other  vithf^hiencd  defenders  of  the 
■jrilu^tic  docirinp.  renpecring  Uie  limits  to  which  its  iunctions  am 
conBned.  They  all  aHirm,  in  as  explicit  terms  m  can  bo  used,  that 
the  imtD  offico  of  general  ruasuniu^  is  to  prevent  iucoiuit»toQcy  in  our 
opinions ;  to  prevent  us  from  HS.<tei)ting  to  anything,  the  truth  of  which 
would  contradict  something  to  which  we  had  previously  on  good 
grounds  given  our  assent.  And  they  tell  us,  that  the  sole  ground 
irhich  a  ttyllogism  aflbrds  for  asAonting  to  die  conclusion,  is  that  the 
supposition  of  its  being  false,  combined  with  the  supposition  that  the 
premisses  are  true,  would  load  tO  a  roninuliction  in  terms.  Nnw  this 
trould  be  but  a.  lame  account  of  the  real  groundit  which  we  have  foi 
believing  the  facts  wliicb  wo  leaiii  from  reasoning,  in  cuitLradisliuctiou 
In  ithservation.  Tho  true  reason  why  %vc  believe  that  tho  Duke  of 
Welliiigtun  will  die,  is  that  his  fathers,  and  our  futher-4,  and  all  other 
persons  who  were  contemporary  with  them,  have  died.  Those  facta 
aro  tho  real  premisses  of  the  reasoning.  But  we  are  not  led  to  infer 
ths  conclusion  fnim  th<Kie  premisses,  by  the  necessity  of  avoiding  any 
verbal  inconsistency.  There  is  no  contradiction  in  supposing  tliat  all 
those  persotu  have  died,  and  th&t  the  Buke  of  Wellington  may.  not* 
mthstanding,  live  for  ever.  Itut  tliero  would  he  a  contradiction  if  we 
first,  on  the  ground  of  those  samo  premisses,  made  a.  general  assertion 
including  and  covering  the  case  of  the  Puke  of  Wellington,  and  then 
refused  to  stand  to  it  in  the  individual  case.  There  in  an  inconsistency 
to  be  avoided  between  the  memorandum  we  make  of  tho  inferences 
which  may  be  justly  drawn  in  future  casest  and  the  infei-oiices  we 
actually  draw  in  those  cases  when  ihcy  arise.  With  tliis  view  we 
mtorprot  our  own  formula,  precisely  as  a  judge  intciprets  a  law:  in 
order  that  wo  may  avnid  drawing  any  inferences  not  conformable  to 
our  former  intcnlinn,  as  a  judge  avoids  giving  any  decision  nut.  con- 
formable to  the  legislator's  intention.  The  rules  for  this  interpretation 
are  the  rules  of  the  syllogism :  and  its  sole  purpose  is  to  maintain 
consistency  between  tho  conclusions  wo  draw  in  every  particular  c«»0, 
and  the  previous  general  directions  for  drawing  them  ■  whether  those 
general  directions  wore  frame<l  by  ourselves  a*  the  result  of  induction, 
or  were  received  by  us  from  an  authority  competent  to  give  them. 

)  5.  In  the  abovo  obeervatimis  it  han,  I  think,  been  cleariy  ahown, 
that,  although  there  is  always  a  process  of  reasoning  or  mferonce 
where  a  syllogism  in  used,  the  syllogiam  is  not  a  correct  analysis  of 
that  process  of  reasoning  or  inference ;  which  is,  on  die  contrary, 
(when  not  a  mere  inference  from  tiMtimony.)  on  infereuco  from  partic- 
ulan  to  particulars ;  authorized  by  a  previous  inference  from  particu- 
lars to  generals,  and  substantially  the  same  with  it ;  of  the  nature, 
thorefore,  of  Induction.  But  while  these  conclusions  appeal'  to  me 
undeniable,  I  must  yet  enter  a  protest,  as  strong  aa  that  oi  Archbishop 
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Wliatcly  hinisitlK  against  the  doctrine  that  tbo  lyllogiatic  art  is  uiielaM 
for  the  pur]K)scs  ot  reasoning.  The  reaauoiiig  Itcii  in  the  act  uf  gen- 
cniti'/atiuti,  not  in  interpreting  the  record  of  tbat  art;  but  thci  syllogistic 
form  in  an  indtApunHBblo  collateral  security  £br  tbo  correcinctts  of'  the 
genemJiztition  itself. 

It  has  already  been  ftcen,  that  if  we  have  a  collection  nf  particulars 
HufficicDt  for  grounding  an  induction,  we  need  not  frame  a  goueral 
pt'OiKt^ition ;  wo  mav  ruasoit  at  once  from  those  partirulaii)  to  other 
partirulars.  But  it  m  tn  be  remarked  williaU  that  whenever,  from  a 
sot  of  particular  cases,  we  can  legitimately  draw  any  inft-rence,  we 
may  legiiimatdy  make  our  inference  a  general  one.  If,  troni  obser- 
vatiun  and  oxncrimonf,  we  can  conclude  to  one  new  case,  bo  may  we 
to  an  indo6nite  number.  If  thut  which  has  held  true  in  our  post 
experience  will  therefore  hold  in  timo  to  come,  it  will  hold  not  merely 
in  some  individual  case,  but  in  all  casefl  of  a  given  descrtpiion.  Kvery 
induction,  tlicreforc,  which  suflice^  to  prove  one  fact,  proves  an  indefi- 
nite multitude  of  facu ;  the  cxpcrieDce  which  justifies  a  single  predie- 
tion  must  be  siicli  as  will  suffice  to  bear  out  a  general  theorem.  This 
theorem  it  is  extremely  important  to  ascertain  and  dortare,  in  its 
broadest  form  of  generality  ;  and  thus  to  place  before  our  minds,  in 
its  full  extent,  the  whole  of  what  our  evidence  mtut  pi'ovo  if  it  provea 
anytlimg. 

ThiB  thrfjwing  of  the  whole  body  of  jKiaBible  inforencea  from  a  given 
set  of  parti r:ii jars,  into  one  general  expression,  operates  an  a  security 
for  their  being  just  inference.^  in  more  wa)'s  than  one.  First,  the  gen- 
eral principtu  preiHints  n  larger  object  irj  the  iuiagiualion  thuu  any  of 
the  singular  propoeidons  which  it  coniaina.  A  proceea  of  tlioughl  which 
leads  to  a  comprehensive  gvncruliiy,  is  felt  as  of  greater  iniportauoe 
than  one  which  terminates  in  an  insulated  fact ;  and  the  mind  is,  even 
uucoiisciously,  led  to  bestow  greater  attention  upon  the  process,  and 
to  weigh  more  carofiilly  tLo  sutficiency  of  the  experience  appealed  to, 
fur  supporting  the  inference  grounded  upon  it.  There  is  another,  and 
a  more  important,  advantage.  In  reasoning  from  a  course  of  individ- 
ual observations  to  some  new  and  unobserved  case,  which  we  are  but 
impcrlcclly  acquainted  with  (or  we  should  nut  be  inquiring  into  it), 
and  in  which,  since  we  are  inquiring  into  it,  we  probably  feel  a  pecu* 
liar  interest ;  there  is  very  little  to  prevent  us  from  giving  way  lo 
ncgligonco,  or  t*)  any  bias  which  may  affect  our  wishes  or  our  imagina* 
tion,  and,  under  that  inllnence,  accepting  insufficienc  evidence  as  suffi- 
cient. But  if,  instead  of  concluding  sti-aight  to  the  particular  ease,  vra 
place  before  ourselves  an  entire  class  of  facts,  the  whole  contents  of  a 
general  proposition,  every  little  of  which  is  legitimately  inferrible  from 
our  premU&0!>,  if  that  one  particular  conclusion  is  so ;  there  is  then  a 
considerable  likeliho>Ml  that  if  the  premisses  are  insiifBcieni,  and  the 
general  inference,  therefore,  groundless,  it  will  comprise  within  it  some 
fact  or  fecis  the  reverse  of  which  we  already  know  to  be  true ;  and 
we  shall  thus  discover  the  error  in  our  generalization,  by  what  the 
Aohoolmcn  termed  a  reductio  ad  impoanhile. 

Thus  if,  during  the  reign  of  Marcus  Aureliua,  a  sulgect  of  the  Roman 
empire,  uudor  the  bias  naturally  given  to  the  imagination  and  expec- 
tations by  tlie  livt^  and  characters  of  tbo  Antonines,  had  been  dtfip«)«ed 
to  conclude  that  ('ommodus  would  be  a  just  ruler:  supposing  him  to 
•top  there,  ho  might  only  have  been  undeceived  by  sad  experience. 
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But  if  he  reflected  that  tbia  coDcluston  could  not  be  justiRahle  unlasB 
from  tbii  «au)D  evidence  he  wiu  also  M'aii^aoiod  iti  coacluding  Bome  goii* 
era)  propua'niuu,  at,  fur  inslvicc,  tlmt  all  Buinaii  omporors  aro  just 
ruleni;  no  u'outd  immBdiately  have  thought  of  Nera,  Dnmitiaii,  and 
other  inutancee.  which,  ghowiog  the  falsity  of  tlie  gcueral  conclusion,  and 
tliorvrure  the  insufficiency  of  the  premiseo^,  would  have  warned  him 
that  thutie  premi^scA  could  not  prove  in  tlie  instance  of  Commodiu, 
what  they  were  iuade»|uato  to  prove  in  any  coDcclioii  of  cases  in  vvliich 
his  vra.s  included. 

The  advaniu^e,  m  judgiiif^  vrhctlier  any  controverted  inference  i» 
iigitiinalu,  of  relbrrint;  to  a  pariiUot  cai»e,  is  uuiveruully  acknowlcd>>ed. 
JBut  by  Bdc^'nding  to  tliu  •^crn'ral  proposition,  we  bring  under  our  view 
paralltl  ca«e  only,  but  all  possible  prirallel  cases  ut  onr*;  all 
which  the  same  set  of  evicienliary  coiwi derations  ure  applicable- 

^Vlien,  therefoi-e,  we  argue  from  a  number  of  known  cases  to  another 
case  ttuppoircd  ui  be  anolugouH,  it  is  alwayit  puMiblo,  and  t^t-ncrally  ad- 
vantageous, to  divert  our  argument  into  the  circuitous  channel  of  an 
induction  ti:t>m  those  known  caitea  to  a  general  proposition,  and  a  subae* 
MUuut  upplication  of  the  geaer&l  propo«ition  to  the  unknown  ca£0. 
ThJ4  flccoiul  part  of  tho  operation,  which,  au  l»efore  olMer%-ed,  is  eflaen- 
tially  a  pr-tce^a  of  intoq>retatiou,  will  be  resolvable  into  a  ayllogism  or 
n  sene»  of  syllogisms,  the  majors  of  wftich  will  bo  general  propositions 
enbracnng  urhola  classes  of  cases;  every  one  of  which  propositions 
must  be  true  iu  all  ilii  extent,  if  our  argument  in  niaiulainablc.  If, 
therefore,  any  fnct  liurlycoining  withiTi  ihe  range  of  one  of  these  genrnd 
propositions,  nnd  consequently  asserted  by  it,  in  known  or  suspected 
to  be  other  than  the  propofiitinn  fwtiaits  it  tn  he,  this  mode  of  «tating 
tile  argumeitt  causes  wi  to  know  or  to  suspect  that  the  original  oh-M>r- 
\'alion:>,  ivhii.'h  are  the  real  grounds  of  our  conclusion,  are  not  sn^cient 
to  support  it.  And  in  proportion  to  the  greater  chance  of  our  detecting 
the  iiici]nc1u^venot>9  of  our  cvidcnct\  will  be  the  increased  rvlitincc  we 
are  entitled  to  nlacei  in  it  if  no  such  evidence  of  defect  shall  appear. 

The  value,  tuerefore,  of  the  eylloglslic  form,  and  of  the  ruled  for 
using  it  correctly,  does  not  consist  in  their  being  the  fonn  and  the  rulos 
according  to  which  our  reasonings  arc  necetwarily,  or  even  usually, 
made;  but  in  tlieir  fiimishing  us  witli  a  mode  in  which  th<.i»o  vea^in- 
inga  may  always  b«  represented,  and  which  is  admirably  cjUcn- 
latcd,  if  they  arc  inconclusive,  to  bring  tbcir  incondusiveoess  to  light 
An  induction  from  particulars  to  generals,  followed  by  a  Bvllogisiic 
process  from  those  generals  to  other  purticulani,  ih  a  form  in  wliicJi  we 
may  alwaya  stale  our  reasonings  if  wo  please.  It  is  not  a  form  in 
which  we  mu4t  reason,  but  it  i«  a  form  in  which  we  raat/  reason,  and 
into  which  it  is  indispensable  to  throw  our  reasoning,  when  there  is 
any  doubt  of  its  validity;  tliough  whon  the  ca«ti  is  familiar  and  Utilo 
complicated,  and  t)ien>  irt  no  suspicion  of  error,  we  may,  and  do,  reason 
al  once  from  the  known  particular  ca«ea  to  unknown  onoH. 

These  are  the  uses  of  the  syllogism,  as  a  mode  of  verifying  any 
given  argument.  Its  ulterior  uses,  is  ruspects  the  getteral  course  of 
onr  intellectual  operations,  hardly  re«iuire  illustration,  being  in  fact  the 
acknowledged  uses  of  gcaeral  language.  They  amount  subslanliHlly 
to  this,  tlmt  the  Induclioiw  may  be  mado  once  for  all :  a  single  careful 
inieiTogaiion  of  experience  may  suffice,  and  the  result  may  be  regis- 
ttrmd  m  the  form  of  a  gcfu.-ral  ^proposition,  which  ia  conunittod  to 
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metaory  or  to  'writing,  and  fi'oin  winch  sf^crwardH  we  hnve  only  la  sj\- 
logizR.  The  pailtculara  of  oitr  t-xpttrimciits  ma)'  then  be  disnuMed 
fruia  thu  mumoiy,  in  which  it  wouUl  be  impossible  to  renin  so  ffreM 
a.  luullilude  ot'dt-iails ;  while  ttic  knowledge  whicli  those  details  allbrded 
for  future  unc.  urid  wfairh  would  ulbcrwisc  bo  lcK>t  as  soon  as  iho  uliscr* 
vatiotu  wuro  forgotim,  or  as  their  record  became  loo  bulky  for  refers 
GQce,  is  retaineil  in  a  conunodioiu  acid  immudiatelj'  arailable  shape  by 
means  of  general  lan^iagc. 

Avainst  this  odvanTage  io  to  he  Bet  the  countervailing  inconvenience, 
that  inferences  origrinally  made  on  inauflicicnt  evidence,  become  conse- 
crated, and,  as  it  were,  hardened  tulo  general  iQaxim^;  and  tho  mind 
cltiavcs  to  them  from  hubii,  after  it  has  outgrown  any  liability  to  bo 
misled  by  Himilar  fallacioiia  appearances  if  tliey  wci*  now  for  the  firet 
lime  presented;  but  having  lorgolluii  ihe  particulars,  it  does  not  think 
of  revi:iing  its  own  former  decision.  An  Mioviiablo  drawback,  which, 
however  considerable  in  itself,  forms  evidently  but  a  trifling  deduction 
£rom  tho  immcn»e  udvanlu^es  of  general  lanf(u&^c. 

The  use  of  the  sylloipsm  in  in  iruih  ni>  other  than  the  use  of  general 
pro poi^ii ions  in  reasonin.ir.  We  can  reason  without  them ;  in  simple 
and  obvious  coses  wo  habitually  do  so;  mindit  of  j^j^-eat  sagacity  can 
do  it  in  case«i  not  simple  nud  obvious,  provided  thrir  experience 
supplies  them  with  instances  essentially  similar  to  ever)'  comoination 
of  circumslances  likely  to  arise.  lUit  other  men,  or  the  same  men 
when  without  the  same  preeminent  advantages  of  persona)  experience, 
are  quite  helpless  without  the  aid  of  general  projMJsiiitms,  wherever 
the  case  presenia  the  smallest  complication ;  and  if  wo  made  no  general 
propositions,  few  of  ub  would  get  much  beyond  IJiosc  simple  infer- 
ences which  arc  drawn  by  the  more  intelligent  of  the  brutes.  Though 
not  necesflary  to  reasoning,  general  propositions  arc  ncr^-snarj*  to  any 
considerable  progress  in  reusoning.  It  is,  therefore,  natural  and 
indispensable  lo  separate  the  procPM  of  mve8tij»ation  inio  two  pans; 
and  obtain  general  formula?  for  delerminiiig  what  uifcrencea  may  be 
drawn,  before  the  occasion  arises  for  drawing  the  infer^-nces.  The 
work  of  drawing  ihein  is  tlicn  that  uf  applying  the  formulae;  ami  ihe 
rules  of  tiie  syllogism  arw  a  system  of  secunlies  for  the  correctness  of 
tlie  applicsrinn. 

§  6.  To  complete  the  scries  of  considerations  connected  willi  trie 
pailusuphical  character  of  the  syllogism,  it  is  requisite  lo  consider, 
since  the  syllogism  is  not  the  universal  type  of  the  reasoning  jirocesii. 
what  is  tlie  real  type-  This  resolves  itself  into  Ihe  question,  what  u 
the  nature  of  the  minor  premisg,  and  fn  what  manner  it  contributes  to 
establish  tho  conclusion ;  for  as  to  tho  major,  we  now  fully  understand, 
ihat  the  place  which  if  nominally  occupies  in  our  reasoning'?,  properly 
belongs  to  the  individual  facta  or  observations  of  which  it  expresses 
the  general  result ;  the  major  itself  being  no  real  pnrt  of  the  argument, 
but  ati  intermediate  halting  place  for  the  mind,  inierposed  by  an  artifice 
of  hinguago  between  the  real  piTmisses  and  the  couclusion,  by  way 
of  a  secuniy,  which  it  is  in  a  most  material  degree,  f*>r  the  correctness 
of  the  process.  Tho  minor,  however,  being  an  indispenaaMe  part  of 
the  syllogistic  expression  of  nn  argument,  without  doubt  either  !.■*,  or 
norrespoDds  to,  an  equally  indispensable  part  of  the  argument  itself, 
and  we  have  only  lo  inquire  what  port. 
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1  It  u  perhaps  worth  while  to  notice  here  a  speculatioo  of  one  of  llie 
lilusopbora  to  whom  mental  Bcicnco  U  raoat  imlcbtcd,  but  who, 
though  a  very  penetrating,  wm  a  very  hasty  thinker,  ami  whoiMs  want 
oi*  due  circumspection  rendered  him  fully  a^  remarkable  for  what  ho 
did  not  see,  as  fur  what  ho  ^aw.  I  allude  to  Dr.  Thomaii  Brown, 
whose  thcoiy  of  rattortnation  is  pRniliur,  He  daw  the  j/ctttto  prineipii 
which  ia  inherent  in  every  syllogism,  if  we  consider  the  major  tu  be 
itself  tlMi  evidence  by  which  tlic  conclusion  is  proved,  inslead  nf  being, 
what  in  tact  it  i»,  an  aiisertion  nf  tho  cxtAtcnctt  nf  evidence  sufficienL 
to  prove  an;  conclusion  of  a  >riven  description.  Seeing  ibis.  Dr. 
Brown  uot  only  failed  to  see  the  immense  advantage,  iu  point  of 
Keciirity  for  correctneflA,  which  is  gained  by  interposing  this  step 
between  the  real  evidence  and  the  conclusion;  but  he  thought  it 
incumbent  upou  him  lo  strike  out  the  major  aUogelhcr  from  the  reasoo- 
ing  proccA-t,  witliouc  Aulxitituting  anything  olcitt ;  and  maintained  that 
nur  reasonings  consist  only  of  the  minor  promisa  and  the  conclusion, 
Socrates  in  a  man,  therefore  Socratea  i»  mortal :  thiia  actually  suppn-sa* 
ing,  OB  an  unnccA&sar)'  Htep  in  the  argument,  tlie  appf^al  to  former 
experience.  Tlie  absurdity  of  thw  wan  disguised  from  blm  by  the 
opinion  he  adopte<l,  that  rcaM>ntng  is  merely  analyzing  our  own  general 
notions,  or  abstract  ideaj^ ;  and  that  the  pronosiiinn,  Socrates  is  mortal, 
is  evolved  from  iht-  pro]>()8ition,  Socrates  w  a  man,  bimuly  by  recog- 
nizing the  notion  of  mortality,  as  ab'eody  contaitiod  in  tne  notion  we 
form  of  a  man. 

After  the  explanations  tio  fully  entered  into  on  the  subject  of 
rupositioiis,  inurli  further  discussion  cannot  l»c  necessary  to  make  the 
radical  error  nf  thiH  view  of  raiiocinaticm  apparent.  If  tho  word  man 
connotett  mortality  ;  if  the  meaning  of  "  mortal"  were  involved  iu  tho 
leaning  of  "man-,"  we  might,  undoubtedly,  evolve  tho  conclusion 
)m  iho  minor  idone,  because  tho  minor  would  have  distinctly  asserted 
it.  Bnt  if,  an  is  in  fact  the  case,  the  word  man  does  not  connote  mortality, 
how  docs  it  appear  that  in  the  mind  of  every  person  who  admits 
Socrates  to  bo  a  man.  the  idea  of  man  must  include  tho  idea  of  mor- 
tality t  Dr.  Brown  could  not  help  seeing  this  difficulty,  and  iu  order 
to  avoid  it,  wa»  led.  contrary  tu  his  intention,  tu  re<istabli.<»h,  under 
another  name,  that  step  in  tho  argiimonc  which  corresponds  to  the 

. major,  by  affinning  the  neceiwily  of  previoutly  perceiving  tho  relation 

■Melween  tlie  idea  of  man  and  the  idea  of  mortal.     If  the  rcasoncr  haa 

^^■ot  previously  perceived  this  relation,  he  will  not,  says  Or.  Brown, 

^^bfcr  because  Socrates  ia  a  man,  that  Socraten  is  mortal.     But  even 

^HEbis  odmiiwion.  though   amounting  lo  a  surrender  of  the  doctrine  thai 

an  argument  consisis  of  the  minor  and  the  conclusion  alone,  will  not 

save  the  remainder  of  Dr.  Brown's  theory.      Tlie  failm^e  of  assent  lo 

the  argument  diiett  not  take   place  merely  because  the  rcasoncr,  for 

Want  of  dun  nnnlysifl.  does  not  perceive  that,  his  idea  of  man  includes 

il»e  idea  of  mortality;  it  rakes  place,  much  more  commonly,  because 

in  his  mind  that  relation  between  the  two  ideas  has  never  existed. 

And  in  truth  it  never  does  exist,  exr«pt  as  the  rrwnlt  of  experience. 

^vConsenting.  for  the  sake  of  the  argument,  to  discuss  the  question  upon 

^^fk  aupp«>s)iioii  of  which  we  have  recognized  tho  radical  incoiTcclness, 

^^namely,  that  the  meaning  of  a  proposition  n^lates  to  tho  ideas  of  the 

thifigH  tipoken  of.  and  not  to  the  thmgs  themselves:  and  conceding  foi 

a  moment,  the  existence  of  abstract  ideas,  I  must  yet  observe,  that  the 
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idea  of  man,  as  an  universal  idea,  the  c<»mniMn  property  of  all  rational 
cruBiurtie,  cannot  invulvo  anyilun((  but  what  m  stnctl}'  implied  in  the 
natno.  U'  any  one  includes  in  his  own  private  idoa  of  man,  aa  do 
doubt  IB  almost  always  iho  case,  aonic  other  attributes,  such  for 
instance  as  muitaliry.  be  docs  so  only  as  the  con5e<^|uence  of  experi* 
encG  ailar  having  aaiisfied.  hinuelf  that  all  men  pos&esa  that  aitributo : 
!to  that  whatever  the  idoa  contains,  in  any  porauii'ti  mind,  beyond  what 
is  included  in  the  conventional  nigniticatton  of  the  word,  hn«  been  added 
to  it  as  the  result  of  assent  to  a  proposition ;  while  Dr.  Brown's  theory 
roquiros  ua  to  suppose,  on  tlie  contrary,  that  assent  t^i  the  proposition 
is  pnxiucrd  by  evolving,  thmugh  nn  analytic  process,  ilii«  very  element 
out  of  the  idea.  This  theory,  tlierefare,  may  he  ronsiderod  Ol 
miflicieally  refuted,  and  the  minor  premi^i  must  im  regarded  as  totally 
insufficient  to  prove  the  concluaion,  excApt  with  the  assistance  of  tli« 
major,  or  of  that  which  the  major  reprctenta,  namely,  the  varioDi 
singiiliu*  prupottitiona  expressive  of  iho  series  of  observations,  of  which 
the  generatizaiion  called  the  major  prcmiM  is  the  result. 

In  the  oi'^rumcut,  then,  which  proves  tliat  Socrates  ts  mortal,  one 
indispciiAabIc  part  of  the  premi5i«es  will  be  as  follows;  "My  father, 
and  my  father's  father,  A.  B,  C,  and  an  indefinito  number  of  othm* 
persons,  were  mortal ;"  which  is  only  an  expression  in  difTcrent  wurds 
of  the  obsen'ed  fact  that  they  have  died.  This  is  the  major  premiss, 
divested  of  tlic  pctitio  principxi,  and  cut  down  to  as  much  aa  »  really 
known  by  direct  evidence. 

In  order  to  connect  this  proposition  with  the  conclusion,  Socrates  is 
mortal,  the  addtlional  link  ncccuaur}'  is  such  u  prupositiau  as  the  ful- 
lowing:  "  Sorrutes  resembles  my  father,  and  my  (ulhor's  father,  and 
the  oilier  individuals  specified."  This  proposiiion  we  a-ssert  when  we 
Bay  that  Socraiea  is  a  man.  Uy  sayinc;  so  we  likewise  assert  in  what 
reapeet  he  resembles  thorn,  namely,  in  the  attributes  connoted  by  the 
word  man.  And  from  this  wo  conclude  that  ho  further  resembles 
them  in  the  attribute  mortality. 

$  7.(We  liaro  thus  obtained  what  wo  were  scekinf^,  an  universal 
type  of  the  reasoning  process.  We  liiid  it  rcHolrable  in  all  cases  into 
the  fijUowrin^  elements:  Certain  individuals  hs^'o  a  given  attribute; 
an  individual  or  individuals  resemble  iho  former  in  cenain  other  attri- 
butes ;  therefore  they  resemble  tbenj  also  in  the  jriven  attribute.  This 
typo  of  raiiocinatioii  doee  not  claim,  like  the  pylloipsw,  to  ho  conclu- 
sive from  the  mere  form  of  the  expreeaion  ;  nor  can  it  possibly  )>e  so. 
That  one  proposition  does  or  Aoca  not  assert  the  very  lact  which  was 
already  asserted  in  another,  may  appear  fnnn  the  form  of  tho  expres- 
sion, that  is,  troin  a  comparison  of  the  lanE^tn;^ ;  but  when  the  two 
propfisitiona  as.tert  fiicts  which  are  bondjide  different,  whether  the  one 
fact  ])n>ves  the  other  or  not  can  never  appear  from  the  languajr*?,  but 
must  dcpund  upon  other  considerations.  Whether,  frrim  the  atttibutea 
in  which  Socrates  reHCinblcs  those  men  who  have  heretofore  died,  it 
is  allowable  to  infer  that  ho  resembles  them  also  in  bcinir  mortal,  is  a 
queattou  of  Induction ;  and  is  to  be  decided  by  the  principles  or  canoiu 
which  we  shall  hereafter  recognize  aa  te*ts  of  the  correct  prrformunce 
of  that  great  mental  operation. 

Meanwhile,  howwer.  it  is  certain,  as  before  remarked,  that  if  tfab 
tnferonco  can  be  drawn  as  to  Socrates,  it  can  bodmwn  as  to  all  other* 
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jvuo  reaemblc  the  obbemd  indiN-itlualfl  in  the  lamii  attributes  in  which 
lie  resomliles  tlivm;  iliat  is  (to  uxprt'ssilie  thing  concisely),  of  all  incu. 
If,  therefore,  the  argument  be  conclusive  in  the  c^ase  of  Socrales,  we 
aro  at  liberty,  oucc  for  all,  to  treat  the  possession  of  the  attributes  oi 
man  as  a  mark,  ur  suttsfactory  evidence,  of  the  attribute  uf  inoiialit}'. 
Thi*  wn  flo  by  laying  <1o\tti  the  universal  proposition,  All  men  are 
mortal,  and  interpreting  tliis,  aa  occasion  anscg,  in  its  application  to 
SocrUas  and  others,  liy  this  means  wo  establish  a  very  convenionc 
^division  of  the  entire  logical  operation  into  two  steps ;  firet,  that  ok 

'rtaiuing  what  attributes  arc  marks  of  mortality ;   and,  secoiMlly, 

*M)uthcr  any  given  individuals  possess  those  marks.  And  it  will  gener- 
ally bo  advisable,  in  our  speculations  on  the  reaaonini^  procosfl,  to 
ooiuider  this  double  operation  as  in  fact  taking  place,  and  all  reason- 
ing OS  carried  on  in  the  form  into  which  it  must  necesaorily  be  ^h^>«^1 
to  minble  us  to  apply  to  it  any  lest  of  its  correct  porfonnance. 

Although,  therefore,  all  processes  of  thought  in  which  the  uliimoti)' 
premisses  are  particulars,  whether  we  conclude  from  particulars  to  a 
general  forranla,  or  from  panirnlars  to  other  particulars  according  to 
that  formula,  are  equally  Induction;  wo  fihall  yet,  confoniiably  to 
OMige,  consider  the  namo  Induction  as  more  peculiarly  belonging  to 
the  process  of  establishing  iho  general  proposition  ;  and  the  remaining 
operation,  which  is  Hubntanlially  that  of  interjjreting  the  general  pro- 
position, we  shall  call  by  its  usual  name,  Dcdiiciioa.  And  we  shall 
consider  every  process  by  whicii  anything  U  inferred  respecting  an 
unobserved  case,  as  consisting  of  an  Induction  followed  by  a  Dcduc* 
rion ;  because,  although  the  process  needs  not  necessarily  be  carried 
on  in  this  fonu,  it  is  always  susccpliblc  of  the  form,  and  must  he 
thrown  into  it  when  assurance  of  scientiBc  accuracy  is  needed  and 
desired. 


CHAPTER  IV. 


OF  TRAl?t8  OP  REASOMXa.  AND  Dein/CTIVE  SCIEnCBA. 

)  1.  In  our  analysis  of  llio  syllogism  it  appearv-d  tliat  tlio  minor  prem- 
iss always  aifirmp  a  resemblance  bottveen  a  new  case,  and  some  cadee 
previously  koowni :  while  the  major  premiss  asserts  aomcthing  which^ 
liHving  been  found  true  of  those  known  cases,  we  consider  ourselrcu 
warranted  in  holding  true  of  any  other  case  resembling  the  fonner  in 
certain  given  particulars. 

If  ull  ratiocinations  resembled,  as  to  the  minor  prenuss.  tlie  examples 
which  wo  exclusivGly  employed  in  tlie  preceding  chapter;  if  the  re- 
semblance, which  that  premiss  asserts,  were  obvious  to  the  senses,  as  in 
the  proposition,  "  Sorrntes  is  n  man,"  nr  werw  at  once  oscerlainDble  by 
direct  observation ;  there  would  be  no  necessity  for  trains  of  reasoning, 
and  Deductive  or  Ratiuclnalive  Sciences  would  not  exist.  Trains  of 
reasoning  exist  only  for  the  sake  of  extending  an  iodiictiou,  founded  as 
all  inductions  must  be  upnn  obwrrvi^d  cases,  to  other  ciisen  in  which  we 
iiol  iinly  cannot  directly  obserre  what  is  to  be  proved,  but  cannot  di- 
rectly ob&on'o  oven  the  mark  wliich  is  to  prove  it. 
S 
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§  S.  Sup[>08C  Uio  Kyllogism  to  bo,  All  cows  niiumato,  the  animal whicb 
i«  before  me  w  a  cow,  tlierefore  it  nnninntes.  The  minor,  if  iruo  ut  all, 
la  ubvinusly  8o :  the  otily  j)rciiiiss  tlio  cstablishmcDt  of  whicb  rntjuires 
any  antoriur  pruc4.>tu»  of  iixjuiry,  is  tbo  major;  eud  pruviJed  tbe  induc- 
tion of  wbicb  tliat  prcTnisfi  in  the  exproMion  was  correctly  porfunued. 
tha  concluaiou  reBpectttig  the  oninial  now  present  will  bo  inntantly 
drawn ;  because  as  «uoti  as  she  in  cunipiircil  »itb  the  formula,  t>liu  will 
be  idcutiticd  as  being  included  in  ir.  But  »upp<)«t)  the  tiyllngism  Tu  be 
Uit!  following: — All  arsenic  is  poisonous,  the  substance  which  i^  before 
me  is  arsenic,  therefore  it  is  poiiMinou^.  The  truth  of  ibc  minor  may  not 
here  lie  obvioui«  at  first  Kight ;  it  may  not  bo  intuitively  evident,  but  may 
ilHcIf  be  known  only  by  inference.  It  may  bo  the  conclusion  of  another 
arKiiment,  which,  ilu'own  into  the  syUogistic  form,  would  tttuud  tlius: — 
Wiiaiever  forms  a  compound  with  hydrogen,  whicb  yieklA  a  black  pr©- 
cipilalu  with  nitrate  of  silver,  is  arsenic;  the  ttubslaiice  before  me  con- 
Ibnns  to  this  condition  ;  therefore  it  is  arsenic.  To  ettiablisli,  therefore, 
the  ultimate  conclusion.  The  substance  before  me  is  poisonous,  recjuirea 
a  urocvas  whicb,  iu  order  to  be  syllo^pstically  exprciM>L'd,  biundtt  in  need 
of  two  Kyllogisra^  :  and  wo  have  a  7' rain  of  licaiM^iiing. 

When,  however,  we  thus  add  syllogism  to  syllogism,  wo  are  really 
adding  induction  to  iuductiou.  Two  separate  inductions  luuiti  have  ta- 
ken  placo  tn  render  thiA  chain  of  infurence  possible  ;  inductions  founded, 
probably,  ott  different  scis  of  individual  instances,  hut  which  converge  in 
llieir  results,  so  that  the  instance  whicb  ie  tlie  subject  of  inquiry  cumcii 
within  iho  range  of  tbera  both.  The  record  of  these  iDductk>n«  is  con- 
tained in  the  majors  of  the  two  syllogisms.  Kii^l,  wo.  or  others  before 
tu,  have  examinml  various  ubjectiii  which  yielded  under  the  given  cir- 
cumstaoces  the  given  precipitate,  and  found  tlial  they  possessed  the 
properties  connoted  by  the  word  arwnic;  ihey  were  metallic,  volatile, 
their  vapor  had  a  smell  of  garlic,  and  so  forth.  Next,  we,  or  otbcra  hv- 
tore  us,  nave  examined  various  specimens  which  poesosttod  thiy  metallic 
and  volatile  chnracier,  whose  ^*apor  had  this  smoU,  Sec.,  and  h.nve  inva- 
riably found  that  they  were  poi&ouuus.  The  hrst  obi>en'atian  we  judge 
tlrat  we  may  extend  to  all  substances  whatever  which  yield  the  precipi-  t 
tate :  the  second,  to  all  metidltc  and  ToI»tilc  itubtstauceit  resendihng 
those  we  examined;  and  consequently,  not  to  those  only  which  are 
seen  to  he  such,  but  to  those  which  am  concluded  tn  be  such  by  tlio 
prior  induction.  The  substance  before  us  is  uidy  seen  to  come  within 
one  of  these  inductions;  but  by  means  of  this  one,  it  is  brought  within 
the  other.  We  are  si  ill,  as  before,  conc-biding  from  particulars  to  par- 
ticulars ;  bnt  we  are  now  concluding  from  particulars  obsencd.  to  other 
particulars  which  are  not,  as  in  the  simple  caae,  »eeii  to  resemble  them 
in  the  material  points,  but  inferred  to  do  so.  because  resembling  them 
in  something  elite,  %vhich  we  have  been  led  by  quite  a  different  set  of 
instance^i  to  consider  aj;  a  murk  of  tbe  former  resemblance. 

This  first  example  of  a  train  uf  reasoning  is  hiiXi  extremely  stmptOt 
the  scries  consisting  of  only  two  syliogismfi.  The  following  is  some- 
what more  complicated: — No  government,  which  earnestly  seeks  tie 
goorl  of  its  snhjfirt.s  in  liable  to  revolution;  the  Prussian  government 
earnestly  tK-eks  llie  good  of  its  gnliiect-",  therefore  it  is  not  in  danger 
of  revolution.  Tbe  mojor  premiss  \n  this  argument  we  sliall  suppose 
nijt  to  be  derive^]  from  considerations  a  priori,  but  to  be  a  genei^lza- 
tion  Crom  history,  which,  whether  coiToct  ur  erroneous,  must  liave 
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bMO  founded  upon  obeeiTatitm  of  govermncnta  coiicemtuff  whose 
desire  of  the  good  of  thetr  subjects  there  was  no  doubt.  It  fmn  been 
found,  or  thought  tu  be  found,  rhat  the««  were  not  liable  to  revolution, 
and  it  has  b<^tin  deemed  tlial  thusu  iiislaoces  warmuled  an  exti^rutinn 
of  the  sftmo  prcdicaio  lo  any  and  every  government  wliich  resembles 
tbcm  Ml  ilio  attribute  nf  desiring  oamoecly  the  Rood  of  m  subjects. 
But  does  ilie  Fru^ian  guvcnimeut  tlius  roeemblo  tnoni  ?  This  may  be 
debated  pro  and  coh  by  many  ar^iments,  and  roust,  in  any  case,  be 
proved  by  another  iiiductioti ;  for  wc  cannot  directly  observe  the  sen- 
timents and  desirea  of  the  persons  wIki  couduct  the  ^uvcmmcnt  of 
that  country.  To  prove  the  minor,  ilierefare.  we  renuue  an  argument 
in  tbii*  form :  Every  government  which  acta  in  a  certain  manner,  de- 
itiraft  the  good  of  iu  subicct^;  the  Prussian  government  acts  in  tliat 
particular  manner,  tlierelnre  it  desires  ibe  good  of  it6  subjects.  But 
IS  it  true  that  the  Prusjiian  government  acts  m  the  manner  snpnoaod  ? 
This  minor  also  may  retjuiro  [iroof;  still  another  induction,  as  tJiua: — 
What  is  asserted  by  many  disinterested  witneAscs,  munt  be  believed 
10  be  true ;  that  the  Prussian  govomment  acts  in  this  manner,  is  as- 
totted  by  many  disliitcrcslcd  witnesses,  therefore  It  must  be  believed 
to  be  tnie.  The  argument  hence  consists  of  three  stepii.  Having  the 
evidence  of  our  sensed  tlmt  tJio  case  of  the  Prussian  government  re> 
semblest  a  number  of  former  cases,  in  the  circumstance  uf  having 
wimeihiug  aborted  respecting  tt  by  many  disinierostod  witnosscii,  wc 
infer.  Srsi,  tlmt  as  in  those  former  instances,  so  in  this  instance  the  asser* 
liun  is  true.  Secondly,  what  (vas  asserted  of  the  Prussian  govenimont 
b«ing  thai  it  acts  in  a  particular  manner,  and  other  goTemraents  ot 
persons  liaving  been  observed  to  art  in  the  same  manner,  the  Pruf<.siaii 
gin'emment  is  brought  into  known  resemblance  with  those  other  gor- 
emroents  or  pontons;  and  since  they  were  known  to  desire  the  good 
of  the  people,  we  thereupon,  by  a  second  inducuun,  infor  that  the 
Prussian  government  desires  the  good  of  the  people.  This  brings  that 
government  into  known  resemblance  with  the  other  govemmcots  which 
Were  observed  to  oscapo  revolution,  and  thence,  by  a  third  induction, 
we  predict  that  the  Prussian  government  will  in  like  manner  escape. 
And  tbus  wo  are  enabled  to  reason  from  the  well-intentioned  govem- 
monts  which  we  historically  know  as  having  escaped  revolution,  to 
other  governments  which,  when  we  made  the  induction,  we  may  have 
known  nothing  about :  yet  if  the  induction  was  good,  and  t}icrcfore 
applicable  to  all  governments  of  which  wo  kiiuw  the  intentions  but  do 
not.  know  the  fortunes,  it  must  be  no  \ess  applicable  to  those  whose 
intentions  we  do  not  know,  but  can  only  infer,  provided  litis  inference 
'  also  rests  upon  a  good  induction.  We  are  still  reasoning  from  particu- 
lars to  particulars,  but  we  now  reason  to  the  new  instance  from  three 
distinct  Kels  of  former  instances :  to  one  only  of  thuee  sets  of  instances 
do  wo  directly  penreive  the  new  one  lo  bo  similar;  but  fmm  thai  sim- 
ilarity we  inductively  infer  that  it  has  the  attribute  by  which  it  is  as- 
similated to  the  next  sot,  and  brought  within  the  correvpondiiig  induc- 
tion; when  by  a  repetition  of  the  same  operation  we  infer  it  to  he 
aimilar  to  the  third  set,  and  honce  a  third  induction  conducts  us  to  the 
ultimate  conclusinn. 

$  3.  NnCwitlistanding  the  superior  compUcalion  of  these  examples, 
compared  witit  those  by  which  in  the  preceding  chapter  we  illustrated 
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the  general  theory  of  reaaoDUig,  every  doctrine  which  *vc  then  IsM 
down  hoIJs  cquolly  trun  in  theso  moro  intricate  caaes.  The  succob- 
sive  genenil  propositions  are  not  steps  in  the  reasoning,  are  not  inter* 
roediaio  Itnk^  in  the  chain  ofinfcrence,  between  the  particulars  obser>'edv 
and  those  to  wliich  wo  apply  the  observation.  If  we  had  sntticiently 
capBciou.>>ineroortefl,  and  n  sufficient  powrrof  mainlainingorder  among 
a  huge  masg  of  details,  the  rea&oatng  could  go  on  without  any  general 
propositions;  they  are  moro  formula?  for  inferring  particnlarN  from 
partirulare.  The  principle  of  general  reajioning  is  (as  before  explained), 
lliat  if  from  Dbsorv*ation  of  certain  known  particulars,  what  was  seen  to 
be  true  of  ibcm  can  be  inferred  to  be  true  of  any  others,  ii  may  be  in- 
ferred of  all  otben  which  are  of  a  certain  description.  And  in  order 
tliat  we  may  never  fail  to  draw  this  conclusion  in  a  new  case  when  it 
can  bo  drawn  correctly,  and  inoy  avoid  drawing  it  when  it  cannot,  w« 
determine  once  for  all  what  are  the  distinguishing  marks  by  which 
Bucb  cases  may  bo  rccogniKod.  The  subsequent  process  is  merely 
that  of  identifying  an  ohject,  and  ascertaining  it  to  have  ihoeo  marks  ; 
whether  we  identify  it  by  t})C  very  marks  themselves,  or  by  oiheni 
which  we  have  ascertained  (through  another  and  a  similar  process)  to 
bo  mai'ks  of  those  marks.  The  renl  infercnre  is  always  from  particu- 
lar to  pardculars,  from  the  ob&erved  instances  to  an  unobscncd  un^ : 
but  in  drawing  this  inference,  we  coiifi)rm  to  a  fonnula  which  we  have 
adopie*!  for  our  gwidanco  in  such  operaiinns,  and  which  is  a  record  of 
the  criteria  by  which  we  thought  we  had  nacertBiiied  that  wo  might 
distinguish  when  the  inference  could  and  wlicn  it  could  not  be  drawn. 
The  real  premisses  are  the  individual  observaiinns,  even  though  they 
may  buvo  been  forgollon.  or  being  the  olwervaiionB  of  oiherR  and  not 
of  ourselves,  may,  to  us,  never  have  been  known:  but  wo  have 
before  us  proof  that  we  or  others  once  thought  them  aufiiciont  for  an 
induction,  and  we  have  marks  to  ehow  whether  any  new  case  is 
one  of  those  to  whidi,  if  tlien  kno\vn,  the  induction  would  have  been 
deemed  to  extend.  These  marks  wo  either  recognize  at  once,  or  by 
the  aid  f>f  other  marks,  which  by  another  previous  inductifm  wo  col- 
lected to  be  marks  of  Mew.  Even  these  marks  of  marks  may  only  be 
recognized  through  a  third  set  of  marks  ;  and  wo  may  have  a  train  of 
leasontng,  of  any  length,  to  bring  a  neiv  case  within  the  scope  of  an 
induction  croundcd  on  particulars  its  similarily  to  which  \»  only  ascer- 
tained in  t)iis  indirect  manner. 

Thus,  in  the  argument  concerning  the  Prussian  government,  the 
ultimate  indiictivo  inierc-nce  was.  that  it  wjii*  not  liable  to  rcvolurinn: 
Iltw  inference  was  ilrawn  according  to  a  formula  in  which  desire  of  the 
public  good  was  set  down  as  a  mark  of  not  being  liable  to  re^TDlulion ; 
a  mark  uf  this  mark  whs,  acting  in  a  particular  manner ;  and  a  mnrk  of 
acting  in  that  manner,  was,  being  asserted  to  do  so  by  many  disinter- 
ested witnoBsea :  this  mark,  the  i*rui«ian  government  was  recoantzed 
fay  the  senses  as  possessing.  Hence  that  government  fell  within  the 
last  induction,  and  by  it  was  brought  within  nfl  ihe  other-t.  The  per- 
ceived resemblance  of  the  case  to  one  eet  of  olwervcd  particular  rases, 
brought  it  into  known  resemblance  with  auotlicr  set,  and  that  with  a 
third. 

In  the  more  complex  liranrhes  of  knowledge,  the  deductions  seldom 
conftUt,  OS  in  the  examples  hitherto  exhibited,  of  a  single  chain,  a  a 
mark  d£  h,h  of «,  c  of  <2,  therefore  a  a  mark  of  J.      The;  consist  (to 
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cury  OD  tho  same  metaphor)  of  sovonil  cfaviiM  uuittKl  at  the  oxtrcmity 
as  tLus :  a  a  mark  of  tf,  b  ot  e,  c  of/  d  ef  of  m,  therefore  a  &  e  a  mark 
of  n.  Suppose,  for  example,  the  foUowtag  combination  of  circum- 
stances :  Ut.  rays  of  light  iinping;ing  ou  a  reflecting  surface ;  2d,  that 
surface  paiBbolic ;  3d,  those  rays  parallel  to  each  Mber  and  to  the 
axis  of  the  sorfkce.  It  is  to  be  proved  that  the  codcouibc  of  these 
three  circumstances  is  a  mark  thut  the  reflected  rays  will  pass  through 
the  focii5  of  the  parabolic  surface.  Now  each  of  the  throe  ctrcum- 
sianccs  is  singly  a  mark  of  something  material  to  tho  case.  Itays  of 
light  impini^iiig  on  a  reflecting  surface,  are  a  mark  that  those  nyawill 
he  reflocieil  at  an  anele  equal  to  iho  angle  of  incidence.  Tho  para- 
bolic Ibrm  of  the  surtacfl  is  a  mark  that,  fi-oro  any  jpoint  of  it,  a  line 
drm\vn  to  the  focus  and  a  lino  parallel  to  the  axis  will  make  equal  an- 
gh^  with  tlie  surface.  And  finally,  the  parallclifim  of  the  raj's  to  the 
oxia  is  a  mark  that  their  anqle  of  incidence  coincides  ^^'irll  one  of  these 
equal  angles.  The  three  marLi  taken  logetlicr  are  therefore  a  mark 
of  all  these  three  thinc;s  united.  Uut  the  three  united  are  evidently  a 
mark  that  the  angle  of  reflection  must  coincide  with  tho  other  of  the 
two  equal  angles,  liiat  fonucd  by  a  line  drawn  to  tho  fucus ;  and  this 
again,  by  tho  fundamental  axiom  concerning  straight  lines,  is  a  mark 
that  the  reflected  rays  pass  through  the  focus.  Most  chaimt  of  pbvsical 
deduction  arc  of  this  mom  complicated  typo  ;  and  even  in  mathcmntics 
such  are  abundant,  as  in  all  propositions  where  tlie  hypiihesia  includes 
nnmerotiB  conditions :  "  ^  a  circlo  be  taken,  and  ij  n-ithin  that  circle 
a  point  be  taken,  not  tho  centre,  and  i/~iitraight  lines  bo  drawn  fix}m 
that  point  to  the  circumTereoce,  tlien,"  jcc. 

4  4.  The  considerations  now  Btated  remove  a  serioiw  diffimlty  from 
the  view  we  have  taken  of  reas<jiiing;  which  vio%r  might  otherwise 
have  Bcemed  uut  easily  reconcilablo  with  the  fact  that  there  are  Do* 
dociive  or  HatiocinatiTe  Science«.  It  might  seem  to  follow,  if  all  rea- 
soning bo  induction,  that  the  difiicultiea  of  philosophical  investigation 
must  lie  in  the  iiidnclions  exclusivL'ly.  and  that  when  those  were  easy, 
sod  fluscoptibtenf  no  dnubl  nrhontatinn,  there  cotild  be  no  rtcienco,  or, 
at  least,  no  difiiculiios  in  science.  Tho  exiittoncc,  for  example,  of  an 
extensive  Sciunrc  uf  Mat  lie  malic*,  requiring  tho  highest  scientific  go- 
nins  in  those  who  contriiinted  to  its  creation,  and  calling  for  a  most 
continued  and  vigorous  cxerti<jn  of  intolloct  in  order  to  uppropriaio  it 
when  created,  may  seem  hai-J  to  bo  accounted  for  on  the  foregoing 
theory.  Hut  tlie  conMiderarionn  more  recently  adduced  remove  the 
mystery,  by  showing,  thot  even  when  the  inductions  themselves  are 
obvious,  there  may  bo  much  'difliculiy  in  Bnding  whether  the  partic- 
ular case  which  is"  tho  subjeci  of  inquiry  comes  within  them  ;  and  am- 
ple room  for  scientific  itigenuily  in  so  combining  vonoiiit  inductions, 
as.  by  means  of  une  within  which  the  cose  evidently  fall<t,  tn  bring  it 
irithin  othera  in  which  it  cannot  be  directly  seen  to  be  included. 

When  tho  more  uhviouit  of  the  inductions  which  can  bo  made  in 
any  science  frum  direct  obrtcrvaiifiiw,  have  been  mnde,  and  general 
formulas  have  l>een  framed,  determining  the  limiti  \%-ithin  which 
these  inductions  are  applicable ;  us  oRen  vla  a  new  case  can  be  at 
once  seen  to  come  within  one  of  tho  foiinulas,  the  iiulnctiuu  is  ap- 
plied tn  the  new  case,  and  thu  btisiness  is  ended.  But  new  cases 
are  continually  ori^tiug,   which  do  not  obviously  come   within    any 


142 


RBASQMWO. 


(bmiDla  whereby  the  qucvtions  wo  want  solved  in  respect  of  thcni 
could  be  aiiHweret].  Let  iir  lake  an  inoiance  from  geometrv !  and 
as  it  IK  lakou  only  for  illiistraiion,  let  tbe  reader  concede  in  us  for 
the  prest-nt,  what  we  Kliall  ciidt:avor  lo  prove  in  the  next  fhaplcr, 
tliat  the  first  prinriples  of  geomotrj'  arc  resiilia  of  induclimi.  Otir 
example  shall  be  the  hiih  proposition  of  the  first  book  of  Euclid, 
The  inquiry  i».  Are  the  angloa  at  ihe  ha^e  of  an  ifioaceloe  irinngle 
etpial  or  unequal  t  The  first  thing  to  he  considered  ia,  what  indue* 
ttons  wc  hiivc,  from  which  wo  can  infer  Cfjuality  or  incuualily.  For 
inferring  eijuality  we  have  the  following  formulie : — Thinga  which 
being  applied  to  each  other  coincide,  are  equals.  Things  whicli  are 
equal  to  the  name   thing  are  equals.     A  whole  and  the  sum  of  iia 

Earts  are  equals  The  sums  of  oqual  things  are  equals.  The  dif* 
tnincea  of  equal  thin^  are  equals.  There  are  no  other  fomtulie  to 
(trove  equality.  For  luTerring  inequality  wo  have  the  following:— 
A  whole  and  ita  parta  are  onequale.  The  sums  of  equal  things  and 
unequal  things  are  uucquala.  The  dlflcruncea  of  equal  things  and 
unequal  things  are  iinequals.  In  all,  eight  formula?.  The  angles  at 
the  base  of  an  iso«celcfl  triangle  do  not  obviously  come  within  any  of 
these.  The  formula;  specify  ccitain  marks  of  equality  and  of  in- 
equality, hut  the  anelea  cannot  be  |tcrcoived  intuitively  to  havo  any 
of  those  marks.  We  can,  however,  examine  whether  they  have 
properttca  which,  in  any  other  forroutee,  are  6Ct  down  as  marka  of 
thoae  marks.  On  examination  it  appears  that  they  have;  and  we 
ultimately  succeed  iu  bringing  them  within  this  frjrmula.  "The 
differences  of  o<(ual  things  are  ei)»a[.'*  Whence  comt^s  the  difKrulty 
in  recognizing  these  aneleB  as  the  difTenences  of  equal  thingsi'!  Be- 
cause each  of  them  is  the  difference  not  of  one  pair  only,  but  of  in- 
numerable pain  of  angles;  and  out  of  tliesc  wo  had  lo  imagine  and 
select  two,  which  could  either  be  intuitively  perceived  to  he  equals, 
or  possessed  some  of  the  marks  of  equality  set  down  in  the  various 
formula;.  By  an  exercise  of  ingenuity,  which,  on  the  part  of  the  first 
inventoi,  deserves  to  be  regarded  as  considerable,  two  pairs  of  anglea 
were  hit  upon,  which  united  these  requisites.  First,  it  could  be  per* 
cclvcd  intuitively  iJiat  their  difTcreucen  were  the  angles  at  the  baae; 
and,  secondly,  they  possessed  one  of  the  marks  of  equality,  namely, 
coiucidenre  when  applied  to  one  another.  This  comcidcnce,  how> 
ever,  was  nut  pmceivcd  intuitively,  but  interred,  in  conformity  to 
another  formula. 

To  make  at]  clear,  we  subjoin  an  analysia  of  the  demonstratiotl. 
Kuclid,  it  will  be  remembered,  demon- 
strates hi^  fitlh  proposition  by  means  of 
the  fourtli.  This  it  is  not  allowahU)  fur  us 
to  do.  because  we  are  undertaking  to  traco 
deductive  truths  not  lo  prior  deductions, 
but  to  their  original  inductive  foundation. 
We  must  therefore  uao  the  premisses  of 
the  fourth  uropoaition  instead  of  ita  con- 
clusion, and  prove  the  fiflh  directly  ftom 
firal  principlofl.  To  do  so  requires  six  for- 
mulas. (We  must  heiiiu,  as  iu  Euclid,  d 
by  prolonging  the  equal  sidrs  A  )J,  A  C.  to  equal  distuicea,  and  join- 
big  the  extremities  B  £,  0  C.) 
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F»ST  FoRMlTLA.    TVte  fttnu  qfequaU  arc  equal,  ^H 

A  D  aud  A  E  uro  siuds  of  onuaU  by  Lho  siii>{)ositioti.  Having  thai 
mark  of  equality,  they  are  cancJmled  by  this  formula  lo  bo  aquaJ. 

Second  Fohhvla.  Eqtud  $traight  line*  being  applied  to  one  another 

coincide.  ^M 

A  C,  A  B,  are  within  this  formula  by  supposition  ;  A  I),  A  E.  have  ^^ 
been  brought  mthin  it  by  the  preceding  step.     Both  these  pairs  oi 
Btrtught  liiiw*  have  tlio  property  of  equality;  which,  accrmiinj,'  to  the 
second  formula,  is  a  mark  that,  if  appUcd  to  each  other,  they  will  coin- 
cide.    Coinciding  altogether  means  coinciding  in  erery  part,  and  ot : 
course  tU.  their  cxtrumitles,  D£  and  ilO. 

TniBD  FoRHiTLA.  Straight  Uncr,  having  tAeir  extremities  arincident, 

coincide. 
BE  and  DC  have  been  brought  within  iliia  formula  by  the  preceding , 
induction ;  they  will  therefore  coincide. 

PoCBTif  FoHMtJi.A.  Angle*,  having  their  aides  coincident,  I oineide. 

The  two  previous  inductions  having  shown  tliai  HE  and  DC  coin- 
cide, and  that  AD,  AE,  coiucidu,  tlie  angles  ABE  and  ACD  are' 
thereby  brought  within  the  fourth  formula,  and  accordingly  coincide. 

Fifth  Fobmcla.   Things  which  coincide  are  eqvaL 

The  aneles  ABE  and  ACD  are  brought  within  this  formula  by  the 
inducfion  imraudiatfly  preceding.     This  train  of  routiouing  being  also 
applicable,  ntutati*  muiandi*,  to  the  angles  EEC,  DC13,  these  ai&oare. 
brought  witliin  the  tif^h  formula.     And,  finally. 

Sixth  Formvla.   The  di^crcnce*  of  equal*  are  equal. 

The  angle  A  BC  being  tlie  difference  of  ABE,  C  BE,  and  the  angle 
ACB  being  the  difference  of  AC  D,  DC  B ;  which  have  been  proved 
to  be  equals;  ABC  and  ACB  are  brought  within  the  last  formula  by 
the  whole  of  the  previous  process. 

The  difKcutty  here  encountered  is  chiefly  that  of  figuring  to  oursoWett 
the  two  angles  at  the  base  of  the  triangle  ABC,  as  remainders  mada 
by  cutting  one  pair  of  angles  out  of  another,  while  each  pair  shall  ba 
corresponding  angles  of  triangles  which  have  two  sides  and  the  inter' 
vcaing  angle  equal.  It  is  by  this  happy  contrivance  tliat  so  many  dif- 
ferent inductions  are  brought  to  bear  upon  ihc  same  particular  case. 
And  this  not  being  at  all  an  obvious  idea,  it  may  he  seen  from  an 
«fxample  so  near  thu  lhre:^huld  of  mathematics,  how  much  scope  there 
may  well  be  for  scientiGc  dexterity  in  the  higher  branches  of  that  and 
other  sciences,  in  order  so  to  combine  a  few  simple  inductions,  as  to 
bring  wilhin  each  of  tlicm  innumerable  casos  which  are  not  obviously 
included  in  it ;  and  how  long,  and  numerous,  and  complicated,  may  be 
tbe  procewes  necessary  for  bringing  the  inductions  together,  oven  whrn 
each  induction  may  itself  be  very  easy  and  simple.  All  the  inductiooa 
involved  in  all  goometrv  are  cranprisod  in  those  simple  ones,  the  for- 
mula of  which  are  the  Axioms,  and  a  few  of  the  so-called  Deftnttions. 
The  remainder  of  the  science  is  maile  up  of  the  processes  employed 
ior  bringing  unforeseen  cases  within  these  inductions ;  or  (in  syllogistic 
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langunge)  for  proving  tbc  minors  necessary  to  complete  tbc  syllogisms; 
tbc  mujors  being  the  tletinitioim  aiid  axioms.  In  tb<»so  dvtiiiiiiuiu  and 
axinrnt  are  Uid  dou'n  thn  xvhulB  of  iho  marks,  by  nn  artful  corabinft- 
tiou  of  wbich  men  have  been  ablu  to  diacuvcr  and  prove  all  ihat  is 
proved  m  gcumelrj'.  The  marks  being  »o  few,  oiid  ibe  iiiduclioiM 
whirb  fiimiHh  them  being  so  obvious  and  familiar;  the  connecting  of 
several  of  them  luij;fthcr,  >vbieh  constilulcs  Deductions,  or  Trains  of 
Reasoning,  funns  the  whole  difficulty  of  the  science,  and,  with  a  trifling 
exception,  its  ivholu  bulk ;  and  hence  Geometry  is  a  Deductive  Scienca. 

/  §  5.  U  will  bo  aeen  hereafter  that  there  are  weighty  scientific 
reasoBB  for  giving  to  every  science  as  much  of  the  character  of  a  De* 
ductivc  Science  u»  possible;  for  endeavoring  to  construct  the  science 
from  the  fewest  and  the  simplest  possible  inductions,  and  to  make 
these,  by  any  combinations  however  complicated,  suffice  for  proving 
ovou  such  truths,  relating  to  complex  cases,  aA  could  lie  proved,  if  we 
chose,  by  inductions  from  specific  experience.  Bveiy  branch  of  txai- 
urat  philosophy  was  originally  experimental;  each  generally aliun 
rested  upon  a  special  induction,  and  was  deriveil  B'om  its  diati  distinct 
act  of  olttiervBlions  and  experiments.  From  Ijciiig  ucicncos  of  pure 
experiment,  an  the  phrase  is,  ori  to  speak  more  correctly,  sciences  in 
which  the  reasonings  consist  of  no  more  than  one  step,  and  are  ex- 
pressed by  single  syllogisms,  all  these  sciences  have  become  tu  some 
extent  and  eomo  of  tliem  in  nearly  the  whole  of  their  extent,  sciences 
f»f  pure  reasoning;  whereby  multitudes  i>f  Irutha,  already  known  by 
induction  from  as  many  different  sets  of  cxprrimenis,  have  come  to  be 
exhibited  ad  deductions  or  corollariea  from  inductive  propositions  of  a 
sinipier  and  more  universal  cliaracter.  Thus  mechanics,  hydrotttatica, 
optics,  acousticii,  and  thcrmologj',  have  successively  been  rendered 
mathemalical ;  and  astronomy  was  hroiighl  hy  Newton  within  tlio 
laws  of  general  menhanics.  Why  it  is  that  the  ttubslitution  of  tliis  cir- 
cuitous mode  of  proceeding  for  a  process  apparently  nmcli  cssier  and. 
more  nniurai,  is  held,  and  justly,  to  be  the  greatest  triumph  of  the  in- 
vestigation  of  nature,  we  are  not,  in  this  stage  of  our  inquiry,  prepared 
to  examine.  But  it  is  necessary  to  remark,  that  although,  by  tins 
progreflflive  irannformation,  all  sciences  tend  in  become  more  and  more 
Deductive,  they  are  not  therefore  the  less  Inductive ;  evei^'  step  in  the 
Deduction  is  hIiII  un  Induction.  The  opposition  in  not  between  the 
tonus  Deductive  and  Inductive,  but  Iwtwoen  Deductive  and  Kxperi- 
monta).  A  science  is  Kxperinicnlal,  in  projiortion  as  evciy  new  cniio, 
which  presents  any  peculiar  features,  stands  in  ncred  of  a  new  not  of 
obscrvuiions  and  experiments,  a  fresh  induction.     It  is  Deductive,  in 

Croponion  as  it  can  draw  conclusions,  resjK'Ciing  cases  of  a  new  kind, 
y  proce«H>-s  wbich  bring  those  rases  under  old  inductioiut;  by  ascer- 
taimng  that  cases  which  cannot  bo  obsen'ed  to  have  the  requisite 
marks,  have,  however,  maiks  of  those  niarkn, 
'  -  We  can  now,  thort-forc,  perceive  what  is  tlie  generic  distinction  be- 
tween sciences  which  can  be  made  Deductive,  and  those  which  must 
u  yet  reraaiu  Experimental.  The  difference  coitAists  in  our  hanng 
been  ablr,  or  not  yet  able,  to  dirtcorer  marks  of  marks.  Ff  by  our 
Torinus  imhictioRs  we  have  been  able  to  proceed  no  fiuther  than  to 
such  propt»iitions  as  these,  a  a  mark  of  A,  or  a  and  b  marks  of  one 
another,  c  a  mark  of  </,  or  c  and  d  mnriis  of  one  anotlier,  without  any* 
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thing  f  connect  a  or  £  with  c  or  d:  we  have  a  icienca  of  detached 
and  mulally  mtlepeiident  generalizations,  such  as  Uieso,  that  acids 
redden  vegetable  blues,  and  that  alkalis  color  them  green ;  (torn 
neither  of  which  propositions  could  we,  directly  or  indirectly,  infer 
tho  other:  and  a  science,  so  far  as  it  is  composed  of  sncb  propoeiitioiu), 
is  purely  experimental.  Chemistry,  in  the  present  state  of  our  knowl- 
edge, has  not  yet  thruwn  o(f  thi»  cliaracter.  Thoro  are  other  scieucesi, 
however,  of  which  the  pmprisittons  are  of  this  kind  :  a  a  mark  of /i,  />  a 
mark  of  c,  c  o(  d,  d  of  e,  &c.  In  these  sciences  we  con  mount  tiio 
ladder  from  a  to  e  by  a  process  of  ratiocination;  wo  can  conclude 
that  a  is  a  mark  of  e,  and  that  e^'er^*  object  which  has  tho  mark  a  bos 
tho  property  r,  although,  pcrhajw,  wc  uevtr  wt-ro  able  to  observe  a 
and  e  to^ctlier,  and  although  even  d,  our  only  direct  mark  off,  may 
bo  n<it  perceptible  in  those  objects,  but  only  inferrible.  Or  varying 
the  first  mulaphor,  wo  may  be  said  to  get  from  a  to  c  underfi^und  :  the 
marks  &,  c.  d,  which  indicate  tho  route,  roust  all  bo  possessed  someichere 
by  the  objects  concerning  which  we  are  inquiring;  but  ihey  are  below 
the  surface :  a  is  the  only  mark  that  is  visible,  and  by  it  we  aiu  able 
lo  ti-ace  in  succession  all  the  rest. 

^  6.  We  can  now  understand  how  an  experimental  transforms  itself 
into  a  deductive  science  by  tho  mere  progress  of  experiment.  In  an 
uxpcrimeulal  science,  the  inductions,  as  vm  havu  said,  lie  detached, 
as,  (1  a  mark  of  &,  £  a  mark  of  J,  e  a.  mark  ofy)  and  so  on  :  now,  a  new 
set  of  iustonccs,  and  a  consequent  now  induction,  may  at  any  time 
brid^  over  the  interval  between  two  of  these  unconnected  arches;  &, 
for  example,  may  be  uscerlainod  to  be  a  mark  of  c,  which  enables  us 
thenceforth  to  prove  deductively  that  a  is  a  mark  of  c.  Or,  as  somo- 
timea  happeos,  some  grand  comprehensive  induction  may  raise  au  arch 
high  '"  '"O  air.  which  bridges  over  hosts  of  th«m  at  onc^ :  b,  d,f,  and 
all  the  rest,  turning  out  lo  ho  marks  of  some  one  thing,  or  of  things 
betweou  which  a  connexion  has  already  been  traced.  As  when  Xew- 
ton  discovered  that  the  motions,  whether  regular  or  apparently  anom- 

>us,  of  all  the  bodies  of  the  solar  system,  (each  of  which  motions  had 
«  inferred  by  a  separate  logical  operation,  from  separate  marks,) 
were  all  marks  of  moving  round  a  common  centre,  witli  a  centripetal 
force  varying  directly  as  the  mass  and  inversely  as  tho  square  uf  tlte 
distance  fimm  that  ccntro.  This  is  tlie  greatest  example  wbicli  has  yet 
occurred  of  the  transformation,  at  one  stroke,  of  a  sciencu  which  was 
still  to  a  great  degree  merely  experimental,  into  a  deductive  science. 

Transformations  of  the  same  nature,  but  on  a  smaller  scale,  contin- 
ually take  place  in  the  less  advanced  branches  of  physical  knowludgo, 
without  enabling  them  to  throw  olT  thn  character  of  experimental 
aciencas.  Thus  with  regard  to  the  two  uncimnuctvd  propositions  be- 
fore cited,  namely,  Acids  redden  vegetable  blues.  Alkalis  make  thorn 
green;  it  is  remarkt^d  by  Liebig,  that  all  blue  coloring  matters  whicJi 
ore  reddened  by  acids  (as  well  as,  reciprocally,  all  red  coloring  matters 
which  are  renderol  blue  by  alkalis)  contain  nitrogen  :  and  it  is  quite 
poeaihle  to  conceive  that  this  circumsluncc  may  one  day  fumisli  a  bond 
of  connexion  between  iho  two  propositions  in  quosrion.  by  showing 
that  the  antagonist  action  of  acids  and  alkalis  in  producing  or  desrniy- 
ing  the  color  blue,  is  the  result  of  some  one  more  general  law. 
Although  this  connectijig  of  detached  generalizations  is  m  much  gain, 
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ir  lends  but  lial«  to  gire  a  deductive  character  to  any  ecience  an  a 
whule  ;  bccatiAO  the  new  courses  ofobserviilion  and  expctimciit,  which 
thutt  viiable  us  to  connect  togcllior  a  few  general  irutli£,  usually  luoke 
knonii  to  m  a  utill  grpntcr  number  of  unconnected  new  ones.  Hence 
cliemUlry,  thou;?h  similar  cxttin-Hiona  and  siniplificadous  i>f'  itn  ifcnorttl- 
izaiions  are  coniinunlly  taking  pLire,  is  still  in  the  main  an  experimeD- 
[oJ  science ;  and  is  likely  bo  to  continue,  unless  some  comprehensiva 
induction  sliuuld  be  hereafter  arrived  at,  which,  like  Newaon's,  ohall 
C4MinD(-t  a  voftt  number  of  the  smaller  known  induclionn  together,  and 
change  the  whole  method  of  the  Bcicnco  at  onco.  Chemistry  baa 
alroady  one  great  generalization,  which,  though  relating  to  one  of  the 
subordinate  aspects  of  chemical  phenomeua.  poaeessea  wubin  its  limited 
sphere  this  comprvhcnffivc  chuntcier;  the  pnnciple  of  Dal  Ion,  cutlod 
tlie  atomic  tltcory,  or  the  doctrine  of  chemical  cquivalcuu :  which  by 
enabling  us  to  a  certimi  extent  to  foresee  the  proportions  in  which  two 
subetanccs  will  combine,  before  the  experiment  has  been  tried,  con> 
fitiiuioit  undoubtedly  a  eourco  o(  new  chemical  truths  obtainable  by 
deduction,  ad  well  as  a  connecting  principle  for  all  truths  of  the  same 
description  previously  obtained  by  exporimenL 

§  7.  The  discoveries  which  change  the  method  of  a  science  from  ei- 

ScrimiinCal  to  deductive,  mostly  consist  in  establishing,  either  by  do- 
iiction  or  by  direct  cxperiiouni,  that  the  varieties  of  a  particulai 
phoDomenon  uniformly  accumpany  the  varieties  of  somo  other  phe- 
nomenon better  known.  Thus  the  sclencu  of  sound,  wliich  previously 
stood  in  tlie  lowest  rank  rif  merely  experimental  science,  became  d&- 
ductivu  when  it  wai  proved  by  experirnent  that  every  variety  of  sound 
was  consofjuent  upon,  and  therefore  a  mark  of,  a  distinct  and  definabitt 
vurtety  of  oscillator)'  mcdion  among  tlie  particles  of  the  transmitting 
medium.  When  this  was  ascertained,  it  followed  that  every  relation 
of  succession  or  coexistence  which  obtained  between  phenomena  of  the 
more  known  class,  obtained  also  between  tJie  phenomena  wlui-h  cor- 
respondud  to  them  in  the  other  class.  Ever}'  sound,  being  a  mark  ot 
a  particular  oscillatory  motion,  became  a  murk  of  everything  which,  by 
the  laws  of  dynamics,  wxi  known  to  be  inferrible  from  that  morion  ; 
and  everything  which  by  those  same  laws  was  a  mark  of  any  oscilla- 
tory motion,  became  a  mark  of  the  corresponding  sound.  And  thus 
many  truths,  not  before  suspected,  ronccniing  sound,  became  deduci- 
bio  from  tlic  knt»wn  laws  of  llic  prtipagalion  of  motion  through  on  elas- 
tic medium;  while  facts  already  empirically  known  respeciini;  sound. 
became  an  indication  of  corresponding  properties  of  vibrating  bodies, 
previously  undiscovered. 

Itut  the  grand  agent  for  transforming  experimental  into  deductive 
sciences,  is  the  science  of  number.  The  pn>perties  of  numbers,  alone 
aroouK  all  knoivn  phenomena,  are,  in  tite  most  rigoi-ous  sense,  proper- 
lies  oi  all  things  whatever.  All  things  are  not  colored,  or  ponderahle, 
or  oven  extended  ;  but  all  things  arc  numerabia  And  if  wo  conHidov 
this  science  in  its  whole  extent,  from  common  arithmetic  up  to  the 
cnlrtihis  of  variations,  the  truiha  already  ascertained  seem  all  but  infi 
niie,  and  admit  of  indefinite  extcusiou. 

These  truths,  although  aSinnablc  of  all  things  whatever,  of  course 
apply  lo  Ihom  only  in  respect  of  their  quantity.  But  if  it  comes  to  be 
disci>vered  that  TariatioDs  of  quality  in  any  doss  of  ph«nomena,  comv 
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•pond  regular])'  to  variauons  of  qtutniiiy  either  in  those  same  or  in 
some  other  phennmena;  every  formula  of  mathemnticA  applirahlo  to 
quantities  which  vary  in  (hat  particular  manner,  becomes  a  mark  of  a 
corrcsp<iu<lin|(  general  trutli  reeperttne  the  variations  in  qiialiiy  whidt 
accompany  them:  and  the  science  o]  quantity  being  (m  f»r  as  any 
science  can  be)  altogether  deductive,  ihu  theory  of  that  particular  kind 
of  Qualities  becomes,  to  this  ctxicnt,  deductive  liken-iito. 

The  most  Btrilcing  instance  in  point  which  history  afiiinJK,  (though 
not  an  example  of  an  experimental  science  rendered  deductive,  but  of 
on  unparalleled  escr^nsion  given  to  the  deductive  process  in  a  srienno 
which  was  dedurtivo  alrea^ly.)  is  the  revolution  in  geometty  uitich 
originated  with  the  illustrious  Descartes,  and  was  completed  by  Clai> 
rauL  Those  philosophora  remarked,  timi  to  every  variety  of  position 
in  points,  direction  in  Iinp5,  or  form  in  curves  or  Burfaces,  (all  of  which 
axe  Qualities,)  there  eorrei^ponds  a  peculiar  rclaliim  of  quantity  txrtween 
either  two  or  three  rertilineal  nuirdlnateji ;  insomuch  that  if  the  law 
were  known  acroriling  to  which  those  coordinntes  vary  rclsbvoly  lo 
one  another,  every  other  geometrical  property  of  llic  line  or  surface  in 
question,  whether  relating  to  quantity  or  quality,  would  l>e  capable  of 
being  inferred.  Hence  it  followed  that  every  geometrical  question 
could  bo  Holved,  if  the  corresponding  algebraical  one  could ;  and 
geometry  rereivod  an  accession  (actual  or  potential)  of  new  truths,  cor- 
responding CO  every  property  of  numbers  which  the  progress  of  kha 
calculus  had  brought,  m-  mighc  in  future  bring,  to  light.  In  the  same 
general  manner,  meehai  ics,  astronomy,  and  in  a  less  degree,  eveiy 
branch  of  natural  phllusviphy  commonly  fto  culled,  have  been  made 
algebraical.  The  variotieji  of  phyjficol  phenomena  with  which  those 
sciences  are  conversant,  have  been  found  to  annwer  to  determinable 
Tarietics  in  'he  quantity  of  some  circurastanoe  or  other  ;  or  at  least  to 
varieries  of  form  or  position,  for  which  corresponding  equations  of 
quantity  had  already  Wen,  ur  wore  siisceptible  of  being,  discovered 
by  geometers. 

In  these  Tarinus  transformationa,  the  propositions  of  the  science  of 
number  do  but  fulfil  tlie  fimction  proper  to  all  proiHjsiiions  forming  a 
train  of  reasoning,  viz.,  that  of  GnabJing  us  to  arrive  in  an  indirect 
method,  by  marks  of  marks,  at  such  of  the  properties  of  objects  as  wo 
cannot  directly  sscortain  (or  not  so  conveniently)  by  cxperimimt. 
We  travel  from  a  given  visible  or  tangible  fact,  through  the  tnitbs 
of  numbers,  to  the  fact  sought.  Tho  given  fact  is  a  mark  that  a  cer- 
tain relation  subsists  between  the  quantities  of  some  of  the  elements 
oonremed ;  while  the  fact  »ouglit  presupposes  a  certain  relation 
between  the  quantities  of  some  other  elements :  now,  if  these  last 
quantities  are  dependent  in  ^nme  known  mamier  upon  the  former,  or 
vice  verad.  we  can  argue  frT>m  the  numerical  relation  between  the  one 
set  of  quantities,  to  determine  thai  which  subsists  between  the  other 
set ;  the  ihcurL-ms  of  the  calculus  .ifTonling  the  intermediate  links. 
And  thus  (he  one  of  the  two  physical  facts  becomes  a  mark  of  the 
olber,  by  being  a  mark  of  a  mark  of  a  mark  of  iu 
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OF  0BM0N8T11ATI0N,  AND  KECBSSART  TBOTUS. 

§  1.  If,  as  laid  dotvn  in  ihe  two  preceding  chapters,  the  foundatio* 
af  ail  sciences,  even  deductive  or  deraoiistrative  sciences,  is  Indoction; 
if  every  utep  in  ihe  rtuiocinafions  even  of  geometry  is  an  act  ul' induc- 
tion; and  it  a  train  of  reasoning  10  but  bringing  many  inductioDS  to 
bear  upon  the  saino  subject  uf  inquiry,  and  drawing  a  case  within  one 
induction  by  ineaiie  of  another;  wherein  lies  llie  peculiar  certainty 
always  ascribed  to  iba  sciences  which  are  entirely,  or  almost  entirely, 
deductive  i  Why  aro  they  called  the  Exact  Sciences  1  Why  are 
taatheuiatical  certainly,  and  tite  ovidenco  of  domonst ration,  couudod 
phrases  in  express  the  very  highest  degree  of  assuranco  attainable  by 
reason!  Why  are  mathematics  by  almost  all  philu»oplicrs,  and  (by 
many)  even  lliose  branches  of  natural  phtlo«opiiy  which,  through  tho 
medium  of  mathematics,  have  been  converted  into  deductive  sciences, 
considered  to  be  independent  oi'  tlie  evidence  of  experience  and  ob- 
servation, and  character! zt^i  as  systems  of  Necessary  Truth  1 

The  answer  I  conceive  to  bo,  tliat  this  character  of  necessity^ 
ascribed  to  tho  truths  of  mathematics,  and  even  (with  some  reserva- 
tions to  be  hereafter  made)  tlie  peculiar  cftrtainty  attributed  to  them, 
is  an  illusion;  in  order  to  sustain  which,  it  is  neceftsary  to  suppose 
that  those  truths  relate  to,  and  express  tho  properties  of,  purely 
imaginary  objects.  It  is  acknowledged  that  tho  cnnclustons  of  ge- 
ometry* are  deihiced,  partly  at  least,  rnim  the  so-called  Definitions,  and 
that  those  dcfiuitiuiis  ere  assumed  to  bo  correct  descriptions,  as  far  aa 
they  go,  of  the  objects  •with  which  goMnetiy  is  conversant.  Now  we 
have  pointed  out  that,  from  a  defiiiitioa  as  such,  no  proposition,  unless 
it  be  ouo  concerning  the  meaning  of  a  word,  can  ever  follow ;  and 
that  what  apparently  follows  from  a  definition,  follows  in  reality  Crora 
an  implied  assumption  that  tliero  exists  a  real  thing  canfnrmable 
thereto.  This  assumption,  in  tlie  case  of  the  deiinitions  of  j(ooniclry, 
is  false  :  there  exal  no  real  ihin^  exactly  conformable  to  the  defini- 
tions. There  exist  no  p>ints  without  magnitude ;  no  linos  >nthouC 
breadth,  nor  perfectly  straighl;  no  circles  with  all  their  radii  exactly 
equal,  nor  squares  with  all  their  angles  perfeclJy  right.  It  will  per- 
haps bo  said  that  the  assumption  docs  not  extend  to  the  actual,  but 
only  to  the  possible,  existence  of  such  things.  I  answer  that,  accord- 
ing to  any  lost  we  have  of  possibility,  they  ore  not  even  possible. 
Their  existence,  so  far  as  wa  can  form  any  judgment,  would  seem  10 
Ihi  inconsistent  with  the  physical  constitution  of  our  planet  at  least,  if 
not  of  tho  uiiivoi«e.  To  get  rid  of  this  difficulty,  and  at  the  saina 
time  to  savo  tho  credit  of  the  supposed  systems  of  necessary  truth,  it 
is  customary  to  say  lluit  the  points,  lines,  circles,  and  squares  which 
ttre  the  subject  of  geometry,  exist  in  our  c^mcepiions  mcroly,  and  are 
part  of  our  minds ;  which  minds,  by  working  on  their  own  maierials. 
rurisiruct  an  it  priori  science,  the  evidence  of  %vhich  is  purely  mental, 
and  has  nothing  whatever  to  do  with  outivard  experience.  Hy 
howsoever  high  uulhuritica  tlils  doctrine  may  have  been  sanctioned, 
il  appears  to  me  pftyrliologically  incorrect.  The  points,  lines,  circles, 
and  squares,  which  any  one  has  in  his  mind,  are  (I  apprehend)  simpl) 
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cupiGEt  nf  the  poinu,  lines,  circles,  and  squarra  which  he  hu  known  iii 
hiH  expcriencu.  A  line  as  dofincd  by  ge-omolcnt  is  wholly  inconceiva- 
ble. Wc  can  reaaon  about  a  line  sn  il'it  bnH  no  breadth;  because  wc 
have  a  power,  which  ia  the  fouiidaiioa  of  all  the  control  we  can  oxer- 
cisu  over  the  opuraliouii  ut*  our  miuds ;  tbo  power,  when  u  perception 
ia  preitenl  to  our  Aflnaes,  ur  a  ronception  to  our  intellects,  of  atieudiHg 
to  a  part  only  of  thai  perceplton  or  coDceptioD,  instead  of  the  whole. 
But  we  cannot  conceive  a  line  wilbout  breadth;  we  can  fomi  no 
mental  picture  of  such  a  line :  all  the  linen  which  we  have  in  our 
miikU  are  lines  possessing  breadili.  If  any  one  doubts  this,  we  may 
refer  bim  to  liis  own  oxperiencc.  1  much  <|ueslion  if  any  one  who 
&nciea  that  he  can  coiiccire  wbai  is  called  a  raaibematica]  lino,  thinks 
so  from  the  evidence  of  his  cousciousncs^ :  I  HUHpect  it  in  rather  be- 
cau.He  he  tiupposes  that  unless  such  a  conception  were  possible,  tnathe- 
auiticR  could  not  exi^^t  as  a  flcienoe:  a  f^uppoeitioti  which  there  will  bo 
uo  Jitticulty  iu  jihowiu^  to  be  entirely  groundless. 

Since  liien  neither  in  aalure,  nor  iu  the  human  mind,  do  Utere  ex- 
ist any  objecta  exactly  correspouding  to  the  dehnitiuns  of  geotneti'y, 
while  yet  that  science  cannot  be  ttupposed  to  be  convenant  about  tiou- 
entitie^;  nothing  romaius  but  to  roo^der  geometry  as  convsz-ttant  with 
audi  bueit,  angles,  and  fibres  as  really  exist ;  aiid  the  definitions,  aa 
they  are  called,  must  bo  regarded  as  aome  of  our  first  and  most  obvi- 
ous generalizations  concoming  those  natural  objects.  The  corFectness 
of  those  ^eooralizationa,  ut  joreueralizatiout).  is  wltlioul  a  flaw :  the 
equality  of  all  the  radii  of  a  circle  is  true  of  alt  circles,  so  far  as  it  is 
true  of  any  one:  but  it  is  not  exactly  true  of  any  circle:  it  is  only 
nearly  truu :  so  nearly  that  no  crr(»r  of  any  importance  in  practice  \rill 
he  incurred  by  feifraiDG;  it  to  be  exactly  true.  Whoa  WC  hsA'o  occa- 
sion to  extend  these  inductions,  or  their  consaqusncee,  to  cases  in  which 
the  error  would  be  apprficiable — to  Hues  of  perceptible  breadth  or 
Ihickncstt,  parallub  whicn  deviate  (icntiibly  from  equidistance,  aud  tlio 
Ukc — wo  correct  our  concluitirins,  by  combining  with  them  a  iresh  set 
of  propositions  relating  to  the  aben-ation ;  jut^t  as  wo  also  take  in 
propo!>ition4  relating  to  the  physical  or  cliemical  propeilien  of  the  ma- 
leiial,  if  tliosu  properticit  happen  to  introduce  oJty  modification  into  the 
resulL  which  they  easily  may,  ovcu  with  respi-ct  to  figtire  and  magni- 
tude, a.1  in  the  caxe,  for  instance,  of  expan-^ion  by  heat.  So  long,  how- 
ever, as  there  exists  no  practical  necessity  for  attending  to  any  of  the 
properties  of  tbo  object  except  its  geometrical  properties,  or  to  any  of 
tha  natural  irregularities  in  those,  it  is  convenient  to  neglect  the  con- 
lidcraiion  of  iJio  other  properties  and  of  the  irrogulariiics,  and  to  rea- 
son as  if  these  did  not  exiM:  accordingly,  we  formally  onnaunce,  in 
the  dehnitionH,  that  we  intend  to  proceed  on  this  plan.  But  it  is  an 
error  to  sup|>oae,  because  we  i  evolve  to  confine  our  attention  to  a  cer- 
tun  number  of  the  properties  nf  an  objoci,  that  we  therefore  conceive. 
Or  bare  an  idea  o^,  tlie  object,  denuded  of  its  other  propertios.  Wc 
are  tliinking,  all  the  time,  of  ptx'cisely  such  objects  as  we  have  seen 
and  touched,  and  with  all  the  properties  which  naturally  belong  to 
them ;  but,  ibr  scientific  convenience,  we  feign  them  to  be  divested  of 
all  properties,  except  thoAo  in  regard  to  which  we  design  to  consider 
them. 

The  peculiar  accuracy,  supposod  to  be  characteristio  of  tiie  first 
principles  of  geometry,  thus  appears  to  bo  fictitJouB.     The  assertiona 
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un  which  the  reaftonings  of  the  science  are  faunded,  do  not,  inj  more 
thaQ  ill  other  sciences,  fxaclly  curresjiond  wirh  the  fact;  but  we  #t»p- 
posa  that  thev  An  &n,  fur  ihr  sak«  of  tracing  i}io  conscquencfss  which 
loUow  I'nim  Oie  i^ujipasition.  Thu  upiniun  of  Diifl;iiid  Stewart  respect- 
ing the  fomidaiioiis  of  poomelry,  is,  I  conceive,  puhaiantiiiny  correct; 
thai  ir  is  hnilt  upon  hypothf>jteH;  that  it  ovec*  to  this  alone  Uiu  pcrulinr 
ct^ainty  suppoacd  to  distinguish  it ;  and  that  in  m\y  tu-icuco  whatever, 
bj  roasoning  from  a  set  of  h)'potheiiefi,  wo  may  obtain  a  body  of  con- 
ctuftionft  aa  certain  an  thoitn  uf  geometry,  that  \»,  aa  strictly  in  accord- 
ance with  tlie  hyiKithcRCS,  nnti  us  irresistibly  couipelJiug  a«»on(  tm 
condition  that  those  hypotheses  are  true. 

When,  ihereforo,  it  ia  aftlnned  lliai  the  conclusions  of  geometry  ar© 
neciMiiary  trutlui^tho  neccwity  cunntsts  iu  reality  only  in  thi:^.  that  tbcnr 
necasMarily  follow  iirovi  the  suppositiitas  frnrn  which  they  are  deduced. 
Thoiie  BuppoiitioDB  are  bo  far  fi-om  being  necetiitar)*,  that  ihoy  are  not 
even  true ;  tlicy  pui-posely  depart,  more  or  less  widely,  from  the  truth. 
The  only  rH<ii4e  in  which  iiecesHity  can  be  ascribed  to  the  concluBions 
of  any  Bcientific  investigation,  is  that  of  ncceiMtarily  following  froiD  some 
iUHfUinption,  which^  by  ihc  conditions  of  the  inqiiiry,  is  not  to  be  ijuca- 
tiontid.  In  this  rclaiion,  of  course,  the  derivative  truths  of  every  de- 
ductive Hcieuce  tDUHt  Ktond  to  the  imhiction^t,  ox  as-sumptiona,  on  which 
tlie  science  is  founiled,  and  which,  wlirlher  true  or  untrue,  certain  oi 
doubtful  in  themselves,  are  always  supposed  certain  for  the  purposes 
of  (he  uoriicular  science.  And  therelure  the  conduiuons  of  all  dcduc- 
ti%-e  aciencee  were  said  by  the  ancients  to  he  necessary  propositions. 
We  have  obsers'ed  already  that  to  be  predicated  necessarily  was  char- 
acteristic of  the  prrdirable  Propriiim,  and  that  a  proprinm  was  any 
property  of  a  thing  which  could  be  deduced  from  its  essetKC,  that  is, 
from  the  prupeities  included  in  its  definition. 

\  2.  The  important  doctrine  of  Dugald  Stewart,  winch  I  have  en- 
deavored to  enforce,  haj*  been  contested  by  a  living  philosopher,  Mr. 
Whowull,  both  in  the  dlft>»eilBtion  appended  to  his  excellent  Merman*- 
eal  JCuc/id,  and  in  bis  more  recent  elaborate  work  on  the  FhilosQphy 
o/  thr  Induetieg  Seieneet ;  in  which  last  he  also  replies  to  an  article 
In  the  Edinburgh  Hecirir  (ascribed  tu  a  writer  of  gr<rat  scientific  emi- 
nence), in  which  Stewnn's  opinion  was  defended  against  his  forraor 
■tricturee.  Mr.  \\nieweir8  mode  of  refulini;  Stewart  is  to  prove  a]*ainst 
hira  (as  haa  also  been  done  in  this  work),  that  the  premisses  of  jfoom- 
etry  are  not  definitioOB,  but  assnmptinnA  of  the  real  existence  of  things 
corresponding  to  thoge  definitions.  This,  however,  is  doing  little  fof 
Mr.  Whewell'a  purpose,  for  it  is  these  very  asfiumptiona  which  m-c  suy 
aro  hypoilieaes,  aD(t  which  ho,  if  he  denies  that  geometry  is  founded  on 
hypoUie»e»,  must  show  to  be  ab.-M>lute  truths.  All  he  does,  however. 
is  to  olwerve,  that  they  at  any  rate  are  not  arbitrary  hypotheses;  that 
wo  should  not  be  at  liberty  to  Bubstitute  other  h^'pothcKes  for  them; 
that  not  only  "  a  de6uition,  to  be  admissible,  must  nece«sarily  refer  to 
and  agree  with  srano  conception  which  w.-  can  disiincily  frame  in  our 
thoujihtx,"  but  that  the  straight  lines,  for  instance,  which  we  define, 
must  bo  "  those  by  which  angles  are  contained,  those  by  which  trian- 
gles arc  bounded,  those  of  which  paralleliBm  may  I>e  predicated,  and 
tbe  like."*     And  this  is  true ;  but  this  has  never  been  contradicted. 
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Those  who  say  that  the  premieM!«  of  geometry  aro  hypotheses,  are  not 
hauDd  to  maioiain  them  to  bu  hynuthcKOS  which  have  ua  rulution  what 
evor  to  fact.  Since  an  hypotheww  framed  fur  ihe  puqmsu  ur»cictiliflc 
inquiry  must  relate  to  something  whirli  has  real  existence  (for  there 
can  bo  no  science  rcspectiuj^  non-entiiieii),  it  follow*  that  any  hypothe- 
sis wo  make  respecting  an  uhjuct,  to  facilitate  our  Btudy  uf  it,  muat  not 
inralre  anything  wbirh  in  distinctly  false,  and  repugnant  to  ii8  real 

'Uature:  we  must  not  ascribe  to  the  thing  any  property  which  it  hiu 
not;  our  liberty  extends  only  to  suppresaiug  8omo  uf  thoi^c  whicii  it 
has,  tuder  the  itidijtpenAahte  ohligHti^m  of  restoring  tliem  wbont>vur, 
aud  in  R-t  far  a/t,  their  presence  or  absence  would  make  any  material 
ditferciice  in  the  tnilh  of  our  conclusitma.  Of  thiti  nature,  accordingly, 
are  the  first  principloti  involved  in  ihn  detinitinnii  uf  geometry.  In 
their  positive  part  ttiuy  are  ulwerved  facta;  it  is  uuly  in  llieir  negative 
part  that  they  ore  hypoiheiicul.  That  the  hypotheses  shunid  be  of 
thid  particular  character,  is,  however,  no  further  necessor}*.  than  inos* 
BQUcu  Oa  nu  otiiers  could  enable  us  to  deduce  cuuc)u.-tiouii  which,  with 

["Aius  coiTectiontj,  would  Ih;  true  of  real  ehjerts:  and  in  fact,  when  our 
•iin  15  only  to  illustrate  trutha  and  not  to  investigate  them,  we  are  nut 
under  any  such  restriction.  We  mit^ht  suppose  an  imaginary  animal, 
and  work  out  by  deduction,  fiom  the  known  law*  of  physiology,  ila 
natural  htttory;  or  an  imaginary  commonwealth,  and  from  the  clementji 
composing  it,  might  argue  what  would  be  ita  fate.  And  the  coiiclu- 
fiioQjt  which  we  might  thiui  draw  from  purely  arbitrary  hypotheses, 
might  furm  a  highly  useful  iutcllectuul  cxerri»e  :  hut  aa  they  cuuld  only 
teach  us  what  unmlU  he  the  propertie-s  oi'  objects  whicli  do  not  reuHy 

'  »xi«t,  they  would  not  conBlituto  any  addition  to  our  knowledge  :  while 
on  the  contrary,  if  the  hypothesis  merely  diveeu  a  real  object  of  atime 
portion  of  its  pruperties,  without  cluthing  it  in  ful.w  ones,  the  cunclu- 
lionA  wit]  always  expreas,  under  known  liability  to  correction,  actual 
truth. 

I  3.  But  although  Mr.  Whewell  ban  not  shaken  Stewart's  doctrine 
U  fo  the  hypothetical  character  of  that  portion  of  the  first  principles  of 
geometry  wttich  are  involved  in  the  so-called  definitions,  lie  ha»,  1  con- 
crive,  greatly  the  advantage  of  Stewart  on  anothor  important  point 
in  the  iboury  of  geoinelrical  reasoning;  the  nooeasity  i>f  adinitiing, 
among  those  first  principles,  axioms  as  well  fw  definitions.  Some  of 
the  axioms  of  Euclid  might,  no  doubt,  he  exhibited  in  the  form  of  defi- 
aitiotw,  ur  might  lie  dedured,  by  reasoning,  from  proportions  similar  to 
what  are  sn  raHod.  Thus,  if  instead  of  the  axiom,  Magnitudes  which 
can  be  made  to  coincide  are  equal,  wc  introduce  u  definitiun.  "  Equal 
m&4^iiude5  arc  those  which  may  bo  so  applied  to  one  another  aa  to 
coincide ;"  the  t)irce  axioms  which  follow.  (>fagtutudes  which  are  e€|ual 
Id  the  same  arc  equal  to  une  another — If  equals  arc  added  lo  oqualti 
the  6um<i  are  equal — If  equals  are  taken  from  oquals  the  remainders 
are  equal.)  may  be  proved  by  an  imaginary  superposition,  resembling 
thai  by  which  rho  fourth  proposition  of  tha  (irat  buok  of  Euclid  is  de- 
snonstratad.  Hut  Although  these  and  several  others  may  l>e  ittruck  out 
"  the  list  of  first  principles,  because,  though  not  requiring  dcmim- 
ation,  tliey  are  <4uj<ceplible  of  ir ;  there  wU  be  found  in  the  list  of 
oms  two  or  lliree  fundumcnlal  trullis.  not  capable  of  being  demon- 
Mntod :  among  which  1  agree  with  Mr.  Whewell  in  placing  the  prop- 
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Dsition  tOBt  two  straight  lines  cannoi  ioclose  a  space,  (or  its  equiTalent, 
Siratgiit  linos  which  coincide  in  two  poinis  coincide  olloKctncr,)  aud 
some  property  nfpiiraUel  lines,  other  than  that  which  conslitures  their 
detinitioQ  :  the  most  suitable,  perhaps,  bclii^  Ihsl,  selected  by  Professor 
I'layfuir:  "Two  striiifiht  lines  which  iiucrsect  each  other  caiiiiot  both 
,uf  them  be  parallel  to  a  third  titraigbt  line."* 

(  The  axioms,  as  well  those  which  iiru  Imlemoiuit ruble  as  those  which 
admit  of  beiii;^  deinonstraled,  dilTer  from  that  other  class  of  funda* 
mental  principles  which  are  involved  iu  the  deliiiitiunti,  in  thiit,  that 
ihoy  ail)  true  witlioul  any  niixluru  of  hypolhcdis.  That  things  which 
are  equal  to  the  same  thing  are  equal  to  one  another,  is  as  true  of  the 
lines  and  figures  in  nature,  as  it  would  be  of  the  imaginary  once 
aaeumud  in  tbo  delinitiuim.  Iu  tliiii  respect,  however,  inallicmatiai 
is  only  on  a  par  with  mo»t  cither  sciences.  In  almoet  all  ctcicnccs 
there  are  some  general  propositions  ^vhich  are  exactly  true,  while  the 
greater  part  arc  only  more  or  less  distant  approxiiuations  to  the  tvulh. 
Thus  in  mechanicfl,  ihc  first  law  of  motion,  (tho  continuance  of  a  niovi>- 
tnoiit  once  impressed,  until  ittoppcd  or  slackened  hy  some  rcsbttng force,) 
is  time  wiilunil  a  pni-ricle  ni'  (jualiHwition  or  crnir ;  it  is  not  affected  by 
the  Irictions,  ri^dities,  and  mi^^celLineous  disturbing  causes,  which 
qualify,  for  example,  the  theories  of  the  lever  and  of  the  pulley.  Tho 
rotation  of  tho  earth  in  tweniy-fimr  hount,  of  the  »une  length  as  in  our 
time,  bus  gone  on  sinco  the  first  accuralo  obs4^r\'atioiis,  without  the 
increase  or  diminntioii  of  one  second  in  all  lliat  period,  These  aro 
inductions  which  require  no  fiction  to  make  them  be  received  as  accu- 
rately true :  but  aluug  with  rheiu  there  arc  others,  as  for  instance  the 
propoeitions  respecting  the  iiguro  of  tho  earth,  which  are  but  approxi- 
mations to  the  truth ;  bikI  in  order  to  use  them  fur  the  further  auvtmce* 
mem  of  our  knowledge,  we  must  feign  that  ihey  are  exactly  true, 
although  they  retUly  want  something  of  being  so.  i 

§  4.  It  renniiiu  to  inquire,  what  is  the  ground  of  our  belief  in  axioms 
— what  is  the  ovidoncc  on  which  they  rest ! '  I  answer,  tlicy  are  ex- 
perimental truths ;  generali7.ations  from  observation.  '  The  proposition, 
Two  (itniight  lines  cannot  inclose  a  space^-or  iu  other  words.  Two 
straight  lines  which  have  once  met,  do  not  meet  again,  but  continue  to 
diver'go — is  an  induction  from  the  evidence  of  our  sonaes. 

This  opinion  nins  counUT  to  u  philasuphic  pn.3udico  (H*  long  stand- 
ing  aiul  great  utrength,  and  there  is  probably  no  one  proposition  enun- 
ciated in  this  work  for  wliich  a  more  unfavorable  reception  is  to  be  ex- 
pected. It  is.  hdwcver.  no  new  opinion  ;  and  even  if  it  were  bo.  would 
he  entitled  to  he  judged,  not  by  its  novelty,  but  by  the  strength  of  the 
arguments  by  which  it  can  Ihj  supj»i>rle<I.  I  consider  it  very  fortunate 
thai  BO  emint'iit  a  champion  of  the  contraiy  opinion  as  Mr.  Whcwell, 
has  recently  found  occasion  for  a  most  elaborate  treatment  of  the  wholA 
tiieoi-y  of  axionu,  in  attempting  to  construct  the  philosophy  of  tho 

'  Wr  miglit,  il  U  tnie.  infcn  this  property  iniu  the  drFJnition  of  panllel  Wnta.  tnaaing  the 
doAnH'or  «0  •«  to  rr<)tiiri-,  kvA  that  *rb«n  prwlumf  nulftiniti'ly  thoy  shsll  n»v«r  tarct,  and 
■isoUtui  any  *intiK>)t  iiiie  w^ucli  inlerwcta  one  of  ib^mrhall,  if  prolonsHl,  tae^  the  other. 
But  by  i^oini,;  tlit*  we  l>y  im  nK-ains  gel  rid  of  ttie  anstimpuon ;  wo  ara  sttll  oblignl  to  tAk« 
foi  frunieil  the  r»*'iiptn(-a(  truth,  tbai  all  airaigbl  Itncs  in  the  lame  plarM.  which  b»vc-  lbs 
fonwr  nf  Ihrvn  jmn^nit ■»,  h«vc  alwi  ihe  InlUr.  For  if  il  wmv  nouibltr  lh«t  ihny  shcHila 
not,  Ibal  I*,  if  any  feimictiL  1iiii-»  oihcr  than  thoie  which  are  parallel  acT'ordine  fo  thr  ilcfint- 
Uoii.  liad  ihr  pi"p<-il)  of  nrri-r  mrcting  Blthouffh  iDd«tiDil«ty  produced,  the  (fetnooktrauoofl 
•f  the  M)b«4M|u«nt  pvrucTHi  of  thethvoty  of  parallels  could  sot  be  maintaiiuid. 
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inaiiieinaiicnl  ond  pb)*flical  sciences  on  the  baxis  of  the  doctrine  against 
wbicb  1  now  cutiteud.  Wlioever  is  anxious  tbat  a  ducuiwion  shouid  go 
lo  iho  bottom  of  tbo  subject,  must  rejoice  to  see  the  opposite  dido  of 
thti  iiueation  worthily  rvpirsentud.  If  what  h  said  by  such  a  man  as 
Mr.  Whcweli,  ill  support  of  an  opinion  which  he  hns  made  the  founda- 
lion  o{^  Byatematlc  work,  can  be  shown  not  to  be  conclusive,  enough 
wiil  hove  been  done  wicliout  going  furihor  to  seek  Btrunger  argumenis 
and  a  mure  powerful  advomary. 

It  is  not  uecesdary  to  sbu^v  that  the  truths  which  we  call  axioms  are 
oiiginntly  suggetted  by  obftervaiion,^-aDd  that  we  tthould  never  have 
known  that  two  straight  lines  cannot  inclose  a  space  if  wo  iiad  ncvor 
seen  a  straight  bne :  thus  much  being  admitted  by  Mr.  Whewcll,  and 
by  all,  in  recent  times,  who  have  adopted  his  view  of  the  subject.  But 
ikoy  contend,  that  it  in  not  experience  which  proves  the  axiom ;  but  that 
its  truth  is  perceived  a  priori,  by  t]ie  constitutian  of  the  mind  itself, 
from  the  first  moment  when  the  meaning  of  the  proposition  is  appre- 
hended ;  and  wthout  any  necessity  for  verifying  it  by  repeated  tnals, 
IS  is  requisite  ui  the  cuse  of  truths  really  a»certamcd  by  observa- 
tion. 

They  cannot,  however,  but  allow  ihst  the  truth  of  the  axiom,  Two 
straight  lines  cannot  Inclose  a  space,  even  if  evident  independently  of 
experience,  is  also  evident  irom  experience.  Whether  the  axiom  needt 
confirmation  or  not,  it  recdvct  contirmation  in  almost  every  instant  of 
nir  livrn;  since  we  cannot  look  at  any  two  straight  lines  which  inter- 
«ect  one  another,  without  seeing  thai  &om  that  point  tlicy  continue  to 
diverge  more  and  more.  Experimental  proof  crowds  in  upon  us  in 
such  endless  profusion,  and  without  one  instance  in  which  there  can  be 
oven  a  suspicion  of  an  exception  to  ilic  rule,  that  we  should  soon  have 
a  stronger  ground  for  believing  the  axiom,  oven  as  an  experimeniol 
tnith,  than  we  have  for  almost  any  of  the  general  truths  which  we  con- 
fessedly leurn  from  tlie  evidence  of  our  senses.  Independently  of  o 
prtori  evidence,  we  should  certainly  believe  it  with  an  intensity  of  con- 
viction far  greater  (ban  we  accord  to  any  ordinary  physical  truth ;  and 
tliis  too  at  a  lime  of  life  much  earlier  thm  thnt  from  which  we  date  al- 
most any  part  of  our  ncijuircd  knowledge,  and  much  too  early  to  admit 
of  our  retaining  any  recollection  of  the  histor)'  of  our  iutcllcctudl  ope- 
rations at  that  period.  Where  then  is  the  necessity  for  a-wnming  that 
our  recognition  of  these  truths  has  a  different  origin  from  the  rest  of  our 
knowledge,  when  its  existence  is  perfectly  accounted  for  by  supposing 
its  origin  to  be  the  same  \  When  the  causes  wliich  produce  belief  in  all 
other  instances,  exist  in  this  instance,  and  in  u  degree  of  strength  as 
much  superior  lo  what  exists  in  other  cases,  as  the  intensity  of  the  be- 
lief itself  is  superior  1  The  burden  of  proof  lies  upon  the  advocates  of 
ifae  contrary  opinion  :  it  is  for  them  to  point  out  some  fact,  inconsistent 
with  the  supposition  that  this  part  of  our  knowledge  of  nature  is  derived 
from  the  same  sources  as  every  other  part. 

This,  for  instance,  they  would  be  able  lo  do,  if  they  could  pmvo 
chronologically  that  wo  have  the  conviction  (at  least  practically)  so 
early  in  infancy  as  tn  bo  anterior  to  those  impressions  on  the  senses, 
upon  which,  on  the  other  theory,  the  conviction  is  founded.  This, 
however,  cannot  bo  proved ;  the  point  being  too  far  back  to  he  ivirhin 
the  resell  of  memory,  and  loo  obscure  for  external  observation.  The 
advocates  of  the  d  priori  theory  are  obliged  to  h&v«>  recnursA  m  otlier 
U 


154 


KBASONING. 


orgumenU.     These  arc  reducible  to  tW7,  which  I  slioU  endearor  tn 
btute  as  clearly  and  as  forcibly  as  pooeiblo. 

^  5i  In  the  first  place  it  is  said,  that  if  our  assent  to  the  prupoaition 
tlmt  two  straiglit  lines  caoaot  inclose  a  space,  were  derived  from  lUo 
senses,  we  could  only  be  convinced  of  its  truth  by  actual  tiial,  that  is, 
by  seeinj;  or  feoHnj;  the  stnnglit  lines ;  whereas  in  fact  it  is  seen  to  be 
tiue  by  merely  thinking  of  them.  That  n  slnnn  thrown  into  waiei 
goes  to  the  bottoii,  may  be  perceived  by  our  senses,  but  mere  think- 
ing v(  a  Ktonc  thrown  into  tlic  water  will  ncviir  lead  us  to  that  conclu- 
aion ;  not  so.  however,  wiib  ihe  axioms  relaring  lo  siraicbl  linos  :  if  I 
cmild  be  made  to  conceive  what  a  straight  line  is,  without  having  seen 
one.  I  should  hL  once  rccoi;uize  that  two  such  lines  cannot  inclose  a 
space.  Intuition  is  "  imaginary  looking  ;"*  but  experience  must  be 
real  looking:  if  we  see  a  property  of  straight  lines  to  ne  true  by  merely 
iancyiug  oui-seU'es  to  be  looking  at  them,  ibe  ground  of  our  beUef  can- 
uoi  be  tlio  senses,  or  experience  ;  it  must  be  something  mental. 

To  this  argument  it  might  be  added  in  the  cusc  vf  this  particular 
axiom  (tor  the  assertion  would  not  be  truo  of  all  axioms),  that  the  evi- 
dence of  it  fi:Y>m  actual  ocular  inspection,  is  not  only  unnecessary,  but 
unatlainable.  What  says  the  uxtoni  1  That  two  stroight  lines  cannot 
inclose  iL  space;  thai  alV-r  having  onre  intersected,  if  they  are  pro- 
luugud  to  infmity  tliey  do  not  meet,  but  continue  to  diverge  from  one 
another.  How  can  this,  in  any  single  case,  be  proved  by  actual 
obs«rration  T  We  may  follow  the  lines  to  any  distance  we  please  ;  but 
WO  cannot  follow  them  lo  infinity :  for  aught  our  senses  can  testily, 
ihey  raay,  immiMlintely  beyond  tlie  furthest  point  to  which  we  havo 
traced  them,  begin  to  approach,  and  at  lost  meet.  Unless,  therefore, 
we  had  some  other  proof  of  the  impossibility  than  obsen-aiion  aflbrds 
us,  wo  should  have  no  (rround  ftir  believing  the  axiom  at  all. 

To  these  amimentA,  which  1  trust  I  cannot  bo  accused  of  nnder- 
Btotiug,  a  satisfactory  answer  will,  I  conceive,  be  found,  if  we  advert 
to  one  of  the  characteristic  properties  of  geometrical  forms-f-theb 
capacity  of  being  painted  in  the  imagination  vviih  a  distincinexs  equal 
to  reality :  in  other  words,  the  exact  resemblance  of  our  ideas  of  furm 
to  llio  sensations  which  suggest  them.  This,  in  the  first  place,  enables 
us  to  make  (at  least  with  a  little  practice)  mental  pictures  of  all  possible 
combinations  of  lines  and  angles,  which  resemble  Uie  realities  quite  as 
well  as  any  which  we  could  make  upon  pn[>er ;  and  in  the  next  place, 
makes  those  pictures  just  as  fit  subjects  of  geometrical  fxpcnmentation 
as  the  realities  thcraselrt's ;  Inasmuch  «»  picture*,  if  sufficiently  arcu- 
rale,  exhibit  of  course  all  the  properties  which  would  be  manifested 
by  the  realities  at  one  given  instant,  and  on  simple  inspection  :  and  in 
geometry  wo  are  concerned  only  with  such  propeilitts,  rind  not  with 
tliat  which  pictures  could  not  exhibit,  the  mutual  action  of  bodies  one 
upon  another.  The  foundations  of  geometry  would  therefore  ho.  laid 
in  direct  experience,  even  if  the  experiments  (which  in  this  case  coiutist 
merely  in  aueniive  contemplation}  were  practised  solely  upon  what  we 
call  our  ideas,  that  is,  upon  the  diagrams  in  our  minds,  and  not  upon 
outward  objects.  For  in  all  systems  of  experimentation  wo  take  sotno 
objects  to  Borve  as  representativeA  of  all  wliich  resomblo  them ;  and  in 

•  Wbbwbll'r  PkilcMpky  of  iht  Iwbtctim  Seimttm,  L,  ISAl 
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the  preaenl  cnso  tho  conditions  which  qualify  a  roal  object  to  be  the 
rDpraeoniaiive  of  its  rlass,  are  ronipleteiy  fuUillod  by  an  object  existing 
ODly  in  our  faiicy.  Without  denyine.  therefore,  the  poflsibiUty  of 
aotiefyintf  ourselvus  thut  two  8traij(iit  lines  cannot  inclose  o  space,  by 
merely  liiinking  of  Rtraight  lines  without  actually  looking  iit  tlicni ;  I 
cootoud,  that  wo  do  not  believe  this  truth  on  tho  ground  of  ibe  tmagi- 
nary  intuition  simply,  but  liovause  wo  know  that  the  imaginary  lines 
exactly  resemblo  real  ones,  and  that  we  may  conclude  from  them  to 
real  ones  with  quite  as  much  certainty  as  we  could  conclude  from  one 
real  lino  to  another.  The  conchi»)on,  thoreforu,  is  still  an  inducticm 
fitim  obsorvation.  And  we  should  not  bo  authorized  to  substitute 
obserration  of  the  image  tn  uur  mind,  for  ob9er\*ation  of  the  reality,  if 
we  bad  not  learnt  by  long-  continued  experience  thai  all  the  pnjperties 
of  the  reality  are  faithfully  reprosemod  in  tho  imago;  jnst  as  wo 
■bould  bo  actentificnUy  warranted  iu  describing  tho  shape  and  color  of 
an  antmid  which  wo  had  novcr  soon,  from  a  photopenic  picture  made 
of  it  with  a  daguerreotype;  but  not  until  wo  had  learnt  by  ample 
expericnco,  that  ob»ervaliun  of  such  a  picture  is  precisely  equivalent 
to  obaorvation  of  the  original. 

These  considemtians  also  rcminre  the  objection  arieing  from  the 
iropostiibitv  of  ocularly  fitllowinf;  tho  lines  in  thotr  prolongation  to 
innnity.  For  though,  in  order  actually  to  aco  that  two  given  lines 
uevur  meet,  it  would  be  uucessary  to  follow  them  to  infinity :  yet, 
without  doing  no  we  may  know  that  if  they  over  do  mcoi,  or  indeed  if, 
after  diverging  from  one  another,  they  begin  again  to  approach,  this 
must  take  placo  not  at  an  infinito,  but  at  a  linito  distance.  Supposing, 
tberefaro.  9ucb  to  be  the  eaua,  wo  can  transport  ourjolves  thither  in 
imagination,  and  can  framo  a  nientnl  imago  of  tho  appearance  which 
one  or  both  of  the  lines  must  present  at  that  point,  which  we  may  rely 
upon  as  being  precisely  similar  to  tho  reality.  Now,  whether  we  fi.\ 
our  contemplation  upon  this  imaginary  picture,  or  call  to  mind  the 
generaliaations  we  have  had  occasion  to  make  from  former  ocular 
obstTN-atiun,  wo  shall  oiiluTT  way  bo  equally  satialicd,  that  a  line  which, 
after  diverging  from  another  straight  line,  begins  to  approach  to  it, 
produces  trie  impression  on  our  senses  which  wo  describe  by  tho 
expression,  "  a  bent  line,"  not  by  the  oxproasion,  "  a  sti'aight  line/' 

5  6.  Tho  first  of  tho  two  great  arguments  iu  support  of  the  theory  j 
that  axioms  are  a  priori  tniihs,  having,  I  think,  been  sufHciontly  an- ' 
swerod  ;  I  proceed  to  the  second,  on  which  most  stress  is  uttually  laid, 
and  which  is  chiefly  insisted  upon  by  Mr.  Whowell.  Axioms  (it  is 
asaertml)  aro  conceived  by  us  mu  only  as  true,  but  as  universally  and 
necessarily  true.  Now,  experience  cannot  possibly  give  to  any  propo- 
sition this  character.  I  raay  havo  sctm  snow  a  hundred  times,  and 
may  have  seen  that  it  was  white,  but  this  cannot  give  mo  entire  assur- 
ance even  that  all  snuw  is  white;  much  less  that  enow  musi  bo  white: 
"  However  many  Instances  we  may  havo  observed  of  the  truth  of  a 
pn>p'isttion,  there  is  nothing  to  assure  us  that  the  next  case  shall  nut  bu 
an  exception  to  the  rulo.  If  it  bo  strictly  true  that  m*ery  niminant 
animal  yet  known  has  cloven  hooEi.  wc  still  cannot  bo  sure  thut  stirao 
creature  will  not  hereafter  be  discovered  which  hiia  tho  first  of  those 

atrributos,  without  having  the  other Experience  must  always  consist 

of  a  Hmiteil  numbur  of  observations :  ami,  however  numerous  tliose 


156 


SBASOniNG. 


mvf  be,  ifaey  can  show  nothing  with  regard  to  tlie  infinite  oumlier  of 
coses  in  which  the  uxperinii.rnt  baa  not  been  made."  MorcovcT,  oxioms 
are  not  only  iiniverftal,  ihey  are  abw)  nccewar)'.  fNow  "  rxperience 
riinnot  offer  the  smallest  ground  for  the  net-caeily  of  a  proposition. 
Shfi  can  ubsoiTC  and  record  wlml  has  bapppned  ;  but  she  raniiot  Hud, 
in  any  cane,  or  in  any  ai^cumulalion  of  cases,  any  reason  for  what  miat 
happen.  She  may  see  objects  side  by  side ;  but  she  uannol  sfc  a  rea 
son  why  tliey  must  ever  i»e  bide  by  fide,  Slio  finds  certain  pveiiii  to 
occur  in  aucccseion  ;  but  the  succession  supplies,  in  itfi  occurrence,  no 
reason  for  iti>  recurrence.  She  coniemplaies  external  objects  ;  but  she 
cannot  detect  any  internal  bond,  which  indisaolubly  connerlA  the  ftiture 
with  the  pa&t,  the  possible  with  the  real.  To  k^ani  a  proposition  by  ex- 
pericnce,  and  to  see  it  to  bo  necessarily  true,  are  two  altogether  difierunl 
processes  of  thought,"*  And  Mr.  Whewell  adds,  "  If  any  ono  does 
nut  clearly  comprehend  this  diatiuction  of  uccestiar)'  and  contingent 
trutbii,  he  will  not  be  able  to  go  along  witli  uft  in  nur  rcecarcbe-s  into 
the  ibundiitions  of  human  knowledge ;  nor  indeed,  to  pursue  with 
success  any  speculation  on  the  subject."! 

In  order  to  learn  what  the  distinction  is,  the  non-recognition  of  ivhirh 
iucuia  thia  denunciation,  let  tu  refer  again  to  Mr.  Whewell.  "  Neces- 
sary truths  arc  those  in  wbirii  wo  not  only  h>am  that  the  proposition 
u  true,  but  seo  that  it  must  he  true;  in  which  the  negation  of  the 
truth  is  not  only  false,  but  impossible ;  in  which  we  cannot,  even  by 
an  effort  of  imagination,  or  in  a  supposition,  conceive  the  reverse  of 
that  which  is  asserted.  That  there  are  ^uch  truths  cannot  be  doubted. 
Wo  may  take,  for  example,  all  relations  of  number.  Three  and  Two, 
added  CogeUi«r,  make  Five,  We  cannot  conceive  it  to  bo  otherwise. 
We  cannot,  by  any  freak  of  thought,  imagine  Three  and  Two  to  make 
Seven."* 

Although  Mr.  WliowoU  has  naturally  and  properly  employed  a 
variety  of  phrases  to  bring  his  meaning  more  forcibly  home,  he  will,  I 
presume,  allow  that  they  arc  oil  equivalent ;  and  that  what  he  means  by 
a  nocessary  truth,  would  be  sufficiently  defined,  a  proposition  the 
negation  ol  which  is  not  only  false  but  inconceivable.  I  am  unahle  to 
find  in  any  of  Mr.  Whewell's  expressions,  turn  tliera  what  way  you 
will,  a  meaniag  beyond  this,  and  I  do  not  believe  he  would  contend 
ibal  they  mean  anytliing  more. 

This,  therefore,  is  the  principle  asserted :  that  proposition!*,  tlie 
negation  of  which  is  inconceivable,  or  in  other  words,  which  we  can- 
not figure  u*  ourselves  as  being  false,  must  rest  upon  evidence  of  a 
higher  and  more  cogent  descripiinn  than  any  which  experience  can 
aflbrd.  And  we  have  next  to  consider  whether  there  is  any  ground 
for  this  assertion. 

Now  I  cannot  but  wonder  that  so  much  srreM  should  he  laid  upon  the 
circumstance  of  inconceivabluncs.**,  when  there  is  sucJi  ample  experience 
to  show  that  our  c&pacilv  or  incapacity  of  conceiving  o  ihiug  lias  very 
little  to  du  with  the  possibility  of  the  thing  in  itself;  but  is  in  truth  very 
much  an  affair  of  accident,  and  depends  upon  the  riaat  history  and 
habits  of  Dur  own  minds.  There  is  no  more  generally  nrknnwledKod 
fact  in  human  nature,  tlian  the  extreme  difficulty  at  first  felt  in  con- 
cairing  anything  a.<i  possible,  which  is  in  contradiction  to  long  f<stah* 

*  WuKWBLL's  Pkilotoftlif  b/Ou  luduetm  Xeincu,  1 ,  S4^— €1. 
t  Ibid.,  67.  t  IM(t-.i,H.SL 
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lisbod  and  familiar  experience  ;  or  even  to  old  and  familiar  liahite  of 
thought.  .And  this  diUiculty  \a  a  neceaaary  result  of  the  fundamental 
lawa  of  the  human  mind.  When  wOiave  often  aoen  and  tliougbt  of 
two  LbtQ|^  logL'thor,  and  have  never  in  any  one  instance  either  ieen 
or  thougiit  uf  thutn  scporateljr,  there  is  by  the  primary  lam  of  a«o> 
ciation  an  increasing  dilficultr,  wliich  in  the  end  oecomcs  iii8it(>crablc, 
of  concui%'ing  the  two  things  apart.  This  is  most  of  all  conspicuouti  in 
unt'ducatod  j>en»one,  who  uro  in  guneral  utterly  unablu  to  separate  any 
two  ideaA  which  have  once  become  tirmly  asaociated  in  their  minds ; 
and  if  persona  of  cultivated  intellect  have  any  advantage  on  the  point, 
it  u  only  because,  having  seen  and  heard  and  read  more,  and  being 
more  accustomed  to  exeroiAe  tboir  imagination,  they  have  experienced 
their  sensations  and  thoughts  in  more  varied  combinations,  and  have 
been  prevented  from  fonning  many  of  these  inseparable  ossociatious. 
But  this  ailvantage  has  necessarily  ita  limits.  ;  The  man  of  the  most 
practised  intellect  ia  not  exempt  from  the  universal  lawa  of  our  couccp- 
tive  Iucully>  If  daily  habit  presonid  to  him  for  a  long  period  (wo  factn  in 
combination',  and  if  he  is  not  led  during  tliat  period  either  by  accident 
or  intention  to  think  of  thotn  apart,  he  will  in  time  become  incapable 
of  doing  HO  even  by  the  strongest  effort ;  and  the  aupposition  that  tbo 
two  &cta  cau  bo  separated  iu  nature,  will  at  lost  present  itself  to  hia 
mind  with  all  the  characters  of  an  inconceivable  phenomenon.  (''l*here 
are  remarkable  in.itancea  of  this  in  tbo  history  of  science:  itutanoes,  in 
which  tlic  wi&o!it  lucu  rejected  on  impossible,  becaus*  inconc«tvable, 
things  which  their  posterity,  by  earlier  practice  and  longer  perseve- 
rance in  the  attempC  found  it  quite  easy  to  conceive,  and  whicn  every- 
body now  know&  to  be  true.)  There  waa  a  timo  when  men  of  the  most 
cultivated  intellects,  and  the  most  emancipated  from  the  dtnuintun  of 
early  prejudice,  could  not  credit  the  existence  of  antipodes;  WRre 
unable  to  conceive,  in  opposition  to  old  association,  the  force  of  gravity 
acting  upwarild  instead  of  downwards.  The  Cartesians  long  rejected 
the  Newtonian  doctrine  ftf  tlte  gravitation  of  all  bodies  towards  one 
another,  un  the  faith  of  a  general  proposition,  the  reverse  of  which 
seetnad  to  them  to  be  inconceivable — ^ttie  proposition  that  a  Iwdy  can- 
not act  where  it  is  not.  All  the  cumbrous  machinery  of  imaginary 
Toilices.  afisumod  without  thy  einallest  particle  of  evidence,  appeared 
to  iheAe  philiHophers  a  more  rational  mode  of  explaining  the  heavenly 
motions,  than  uiie  which  involved  what  seemed  to  them  so  great  an 
absurdity.*  And  they  no  doubt  found  it  as  impossible  to  rnnceivc 
that  a  body  should  act  upon  liio  earth,  at  the  distance  of  the  sun  or 
moon,  OS  wo  tind  it  tu  conceive  an  end  to  space  or  timo,  or  two  straight 
lines  inclosing  a  space.  Ne^vton  himself  had  not  been  able  to  realize 
the  conception,  or  wo  should  not  have  bad  hia  hypothesis  of  a  subtle 


*  It  would  b«  difficult  to  nuH  a  nun  mors  romirkabl*  tt  ones  for  lh«  prMtnom  uid  th» 
miTsmluyorhiBmirllcctuil  power*,  than  L«ibriili.  Yet  thU  great  nwo  (svou  a  raaMn 
for  rriodinx  Nen»'t<.iii'ii  si-hcnw  of  (bo  KiUr  system,  Ibst  Ood  eotid  not  makn  ■  body  molve 
nmnct  •  diatent  centre,  udIms  Pilber  h>-  some  impolling  mMhaniam.  oi  bj  niirsi^la :— "  T<nit 
ce  qui  0*011  pas  nttlicable,"  tayi  ho  ui  a  loitor  to  the  Abb6  Cimii,  "  pat  la  naluro  dffs  crtft- 
lUTM,  eat  Bunculeax.  II  ne  suffit  paa  de  dire :  Dieu  a  fail  cne  tello  loi  do  natuie ;  done 
ta  chtMO  est  nnlHrcIle.  11  tniil  t\ur.  la  loi  »ait  eitetiUiblii  {inr  Irn  nalurt-s  Act  cr^nturca.  S) 
Dim  doonait  Mtte  loi,  par  eiomple,  h  un  corpe  libre,  ile  louriier  A  I'etilcnir  ilSin  »rt8tn 
Cmiie,  iiftt»dfmt  »M  fw'il  jr  Nul^It  i^aulnt  t^ry  f^'F"  ^'"^  impulnm  TaWi^unnl  lU  rtttm 
UIIJ0HT4  dams  i«n  vrMt  circulairt,  mi  qu'il  mit  tM  vuv  i  Iff  trmutt,  ««  ntjut  U/aiidfAh  ^'i/  ) 
ttntimrit  tttraarditairmimt ;  car  nBlnrcUaoMOt  8  K'tCBrtera  par  la  taogmto."—  WtrU  S 
Laimta,  tA.  Dutda,  ili.,  -140. 
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other,  the  occult  causo  of  graTiiatioii ;  and  hu  wnlingt  prove,  thni 
tilthoufrli  ho  deemed  the  particular  nature  of  the  inteniiediBtf  npency 
a  matter  of  ronjcclure,  tlie  necessity  of  some  such  agency  appenred  lo 
him  indabitabte.  It  would  sctrm  tbnl  cveii  now  tlic  majority  of  s<!iei»- 
lific  men  linve  not  complniely  got  over  thia  very  difficulty  ;  for  ihouRh 
they  have  at  last  leamt  to  conceive  the  sun  aUracting  the  earth  widi- 
out  any  iiUcr^oninK  Huid,  they  cannot  yet  conceive  iho  nun  Uluminating 
the  earth  without  (u>nio  Ktich  inodium. 

If,  then,  it  be  eo  natural  tu  the  human  mind,  even  in  its  highest 
stato  of  culture,  to  l>e  incapable  of  conceiving,  and  on  that  RTound  t0 
believe  impossible,  what  is  aftenvnrds  not  only  found  lo  be  conceivable 
bnt  proved  to  bo  true;  what  wonder  if  in  cascti  whcro  the  lURociation 
IB  Bttll  older,  more  confirmed,  and  more  familiar,  and  in  which  notliing 
ever  acciira  to  shake  our  conviction,  or  e%'en  HuirgeHt  tons  any  concep- 
tion at  variance  with  the  association,  tho  ai.-<]uired  incapacity  should 
continue,  and  be  raiataken  for  a  natural  incapacity!  'Jc  ia  true  our  ex- 
perience of  the  \'8nctic9  in  nature  enables  u»,  within  certain  limiiA,  to 
cat»ceive  other  voriefie«  analogou.i  to  them.  We  can  conceive  the  imn 
or  moiin  falling ;  for  although  we  never  saw  them  fall,  nor  over  perhaps 
imagined  them  fullin[f,  wo  have  scon  bo  many  other  tbinjc^  fall,  that 
wc  have  innumerable  familiar  analogies  tu  aMiist  the  conception; 
wliich,  aAer  all,  we  fhould  probably  have  aame  difficulty  in  framing, 
wtjre  wc  not  well  accustomed  to  see  the  suu  and  moon  move  {or 
appear  to  move),  bo  that  we  are  only  called  upon  to  conceive  o  flight 
change  in  the  direction  of  motion,  u  circumHtauce  familiar  to  our  ex- 
perience. '  Itut  when  experienc^i  affnnls  no  model  uii  which  tu  phape 
the  new  conception,  how  is  it  possible  for  us  lo  form  it  ]  ■  How,  for 
example,  can  we  imagine  an  end  to  npace  or  time  ?  We  never  saw 
any  object  without  something  beyond  it,  nor  experienced  any  feeling 
without  something  following  it.  When,  therefore,  we  attempt  to 
conceive  the  la«t  point  of  npace,  we  have  the  idea  irreftintihly  raised 
erf  other  points  beyond  it.  When  we  try  to  imagine  the  last  instant 
of  time,  we  cannot  help  conceiving  another  instant  after  it.  Nor  is 
there  any  necessity  to  assume,  as  \s  done  by  the  school  to  whicli  Mr. 
WliewfH  belongs,  a  peculiar  fundnmenlal  law  of  the  mind  to  account 
for  the  feeling  of  infinity  inherent  in  our  rfmceptions  of  spare  and 
time;  that  apparent  infinity  is  sufficiently  accounted  for  by  simpler 
and  universally  miknowledged  laws. 

Now,  in  the  case  of  a  geometrical  axiom,  such,  for  example,  as  that 
two  straight  linos  cannot  inclose  a  space — a  truth  which  is  testified  to 
tis  by  our  very  earliest  impressions  of  the  external  world — how  is  if 
possible  (whether  those  external  impressions  be  or  be  not  the  groand 
of  our  belief)  that  the  reverse  of  the  proposition  can  be  otherwise 
than  inconceivable  to  uhI  What  analogy  have  we,  what  similar  order 
of  factt  in  any  other  branch  of  our  experience,  to  facilitate  to  us  the 
conception  of  two  straight  lines  inclosing  a  space?  Nor  is  even  this 
all.  I  have  already  caltoil  aitention  to  the  peculiar  property  of  our 
impreMions  of  form,  tfaat  the  ideas  or  mental  images  exactly  resemble 
thoir  prototypes,  and  adequately  represent  them  for  the  purposes  of 
•cientific  obKrvation.  From  this,  and  from  the  intuitive  chBTOctor  f>f 
the  observation,  which  in  tliis  case  reduces  itself  lo  simple  insnection, 
we  cannot  so  much  oa  call  up  in  our  imagination  two  straight  lines,  in 
order  to  attempt  to  r»>iiceive  them  iifcloiing  a  space,  without  by  thai 
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fery  act  repoattng  the  philottophical  experiment  which  establishes  the 
coninuy.  Will  it  really  ho  rontended  that  the  incoDceivableDess  of 
thfi  tfaiag,  under  such  circutiisiances,  proves  anything  against  the  ox- 
pcrimunlal  orii;in  of  the  conuction  f  Is.  it  not  clear  that  in  whicho%-ur 
intule  our  betiof  in  the  propoailion  may  hare  orii^natcd,  the  in)p<»n- 
bilitv  of  our  conccivinj;  thciwgnlivruf  il  hiukI,  under  cither  h)*putuc8i8, 
\m  the  same?  As,  then,  Mr.  Wheweli  exhortu  ihoae  who  have  any 
difficulty  in  recognizing  the  distinction  held  by  him  between  necessary 
and  conlinguiit  truths,  tu  study  ji^omctry — a  condition  which  I  can 
AMure  him  1  have  conKcientioutily  fulfilled — I,  in  return,  witii  equal 
ccmBdence,  exhort  those  who  agree  with  Mr.  Whewelt,  to  study  the 
olemcntary  laws  of  ussocialion  ;  being  convinced  that  nothing  mora  ta 
roquisitR  than  a  miith^rale  familiarity  with  tho«A  laws,  to  dispol  the 
illudioD  which  ascnbc«  a  peculiar  nvcustfity  to  our  earliest  inJuctioiw 
from  experience,  and  measures  tlie  posHibility  of  thii^s  in  themsolveti, 
by  the  human  capacity  of  conceiving  them. 

I  hope  to  bo  pardoned  fi^  adding,  tlmt  Mr.  Whowell  himaolf  lias 
both  con5rmed  by  his  teminiony  tlie  effect  of  habitual  association  in 
giving  (o  an  experimental  truth  iho  appearance  of  a  necessary  one,  and 
afloi-ded  a  alrikiiig  iuatauce  of  that  remarkable  law  in  his  own  pcraou. 
In  his.  Phihiophy  of  the  Imluctivt  tfcienrfs  ho  continually  asserts,  tliat 
ropoHitions  which  not  only  are  not  stilf-ovident,  but  which  we  know  to 
five  been  di^ovcred  gradually,  and  by  great  eHbrts  of  genius  and  pa- 
lence,  have,  when  once  e«tal)li&hed,  appeared  go  self-evident  (hat,  but 
for  historical  evidence,  it  would  have  been  impuDsiblc  to  conceive  that 
they  had  not  been  recognized  from  tho  fimt  by  nil  persona  in  a  sound 
Stale  of  their  facuUios.  '*  Wo  now  despise  those  who,  in  the  Copemi- 
can  controversy,  could  not  conceive  tho  apparent  motion  of  the  sun  on 
the  heliocentric  hypothesis;  or  those  wiio,  in  oppuHition  to  Qaliloo, 
thought  that  a  uniform  forco  might  lie  that  which  generated  a  velocity 
proportional  tn  the  space }  or  those  who  held  there  was  something  ab- 
surd in  Newton's  doctrine  of  tho  difToront  refruitglbllity  of  differcully 
colored  rays;  or  those  who  imagined  ihat  when  elementH  combine,  their 
BCtisible  qualitioi!  must  be  manifest  in  the  compound;  or  tliose  who  were 
reluctant  to  gi\'vj  up  the  dialinclion  of  vegetables  into  herbs,  shrubs,  and 
trees.  We  cannot  help  thinking  that  men  must  have  been  singularly 
dull  of  compreheosioa  to  find  a  difficulty  in  admitting  what  iii  to  us  so 
plain  and  simple.  We  have  a  latent  persuasion  tliat  we  in  their  place 
should  have  been  wiser  and  more  clear-sighted;  tliat  we  should  have 
taken  tho  right  fiido,  and  given  our  assent  at  onco  to  iJie  truth.  Vet  in 
reality  such  a  persuasion  is  a  mere  delusion.  The  persons  who,  in  such 
instances  as  the  above,  were  on  the  losing  side,  were  voiy  far  in  raort 
cases  from  being  persons  more  prejudiced,  or  stupid,  or  narrow-minded, 
than  tlie  greater  part  of  mankind  now  are ;  and  tho  cause  for  which 
they  fought  was  far  from  being  a  manifestly  bad  une,  till  it  hud  bccu  so 
decided  by  the  result  of  the  war. ...  So  complete  has  been  the  victory 
of  truth  in  most  of  these  instances,  that  at  present  we  can  hardly  ima- 
gine the  struggle  to  have  been  necesmry.  7%e  very  euence  qflhetc  tri- 
umpfu  w,  ihat  they  lead  vs  to  regard  the  views  toe  reject  as  not  onlgfalK, 
I  hut  inconteitahie"* 
I         This  lost  proposition  is  precisely  what  I  contend  ibr ;  and  I  ask  no 
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more,  in  order  to  o\*erthrow  the  %\-faolo  tbeory  of  Mr.  Wliewell  on  the 
natuiv  of  ilio  evidence  of  axioms.  For  what  la  that  ilieury  1  That  the 
truth  of  aJcioni-1  rarinot  have  heon  It-amt  from  cxp*srienre,  becauao  their 
tal^ity  U  incuDccivable.  But  Mr.  WhcwcU  himself  says,  rhat  we  aro 
continually  led  by  the  nntural  pi'ogress  of  thought,  lo  re>pird  as  incon- 
ceivable what  our  forofathora  not  only  conceived  but  believed,  nay. 
even  (he  miRhi  havo  addud)  were  unable  to  conceive  the  contrary  o£ 
Mr.  Whcwel]  cannol  intend  to  justify  this  mode  of  thought ;  ho  cannot 
mean  to  eny,  that  wo  can  be  right  in  regarding  as  inconceivable  what 
utberi  have  cvnceivud,  and  as  eulf-uvidcnl  M*hat  to  others  did  not  appear 
evident  at  all.  After  eo  complete  an  admiiution  that  incoDccivableness 
is  an  accidental  thing,  not  inhei-ent  in  the  phenomenon  it«clf,  but  de- 

Eendcnt  on  the  mental  liistory  of  the  pcmou  who  tries  to  ttonceive  it, 
U1V  can  he  ever  call  upon  us  ta  roject  a  proposition  as  imposaiblo  on 
no  other  ground  than  its  inconceivableness  ?  Yet  he  not  only  does  bo, 
but  hiu  uniutoutiouully  alTurded  some  of  tho  most  remarkable  exam- 
ples whii-h  can  Ihj  citod  of  the  very  illusion  which  he  has  himself  so 
clearly  pointed  ouL  W'c  select  as  specimons,  his  rcmarka  on  the  evi- 
dence uf  tho  three  laws  of  motion,  and  of  the  atomic  theory. 

Willi  respect  to  tlio  laws  of  motion,  Mr.  \Vhew«Il  says:  "No  ooe 
can  doubt  that,  in  historical  fact,  thc^e  laws  were  collected  from  expe- 
ricnce.  That  such  is  the  cose  is  no  matter  of  conjecture.  Wo  know 
iho  time,  the  persons,  the  circuraslanc*»,  belonging  to  each  stop  of  each 
discuvcry."*  After  such  n  testimony,  to  adduce  evidence  of  the  lacc 
would  be  superfluous.  And  not  only  were  these  laws  by  no  means 
intuitively  evident,  hut  some  of  them  wero  originally  paradoxea.  The 
first  l«%v  was  especially  so.  That  a  body,  once  in  motion,  would  con- 
tiuuc  for  ever  to  move  in  the  same  direction  with  undiminished  velo- 
city unless  acted  upon  by  some  new  force,  was  a  proposition  wliich 
mankind  found  for  a.  long  time  the  greate.st  difhctilty  in  crediting,  tt 
stood  opposed  to  apparent  experience  of  tho  most  familiar  kind,  whicli 
taught  tliat  it  was  tlie  nature  of  motion  to  abate  gradually,  and  at  laM 
terminp.to  of  itself.  Yet  when  once  the  contrary  doctrine  was  firmly 
established,  mathematicians,  as  Mr.  Whewell  observes,  speedily  began 
to  lH?liovc  that  law's,  thus  contradictory  to  first  appcarDuce^,  and  which, 
even  aller  full  proof  had  been  obtained,  it  had  required  generations  to 
render  familiar  to  the  minds  of  the  scientific  world,  were  under  "  a 
demonstrikblc  necessity,  compelling  them  to  bo  such  as  they  are  and 
no  other;"  and  Mr.  Wliowcll,  thuugti  he  has  "not  ventured  absolutely/ 
to  pronoimcc"  that  ail  tlicse  laws  "  can  be  rigorously  traced  to  an  ab- 
solute necessity  in  tho  nature  of  things,"!  does  actually  think  in  that 
manner  of  tho  law  just  mcutimied ;  of  which  he  says:  "  lliough  tho 
discovery  of  the  first  law  of  motion  was  made,  historically  speaking,  by 
mctans  of  experiment,  wo  have  now  attained  a  ptiint  of  view  in  which 
we  see  that  ii  might  have  boen  certainly  known  to  be  true,  independ- 
ently of  experience."!  Can  there  he  a  more  striking  exemplification 
than  is  here  afTorded,  of  tho  effect  of  association  which  we  have  de- 
scribed ?  '  Philosophers,  for  generations,  have  the  most  extraordinary 
difficulty  in  putting  cerlidn  ideas  together ;  they  at  lasi  succccil  in  doing 
ao;  and  after  a  Buffirient  repetition  of  tho  proce*!,  they  finrt  fancy  a 
Mturel  bond  between  the  ideas,  tlien  experience  a  gniwing  difHculty 
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ivUich  at  Use,  by  tlie  continuation  of  the  same  progress,  becomes  an  im- 
pOAsibility,  of  severing  them  from  one  another,  i  If  snch  be  the  pro- 
gress of  on  experimental  conviction  of  which  the  date  ia  of  yeBterdny, 
and  which  is  in  oppuHttion  iq  (ir.->t  ap[>caraiiccs,  how  munt  it  fttru  witli 
thoAe  whirh  are  conformable  to  appearances  familiar  from  the  first 
dawn  of  intelligence,  aiid  of  the  concliwiveness  of  wliich,  from  the 
uarlicKt  records  of  human  thought,  no  skeptic  hasfiuggcstod  even  a  mo- 
mentary douht? 

The  other  instance  which  wo  shall  quote  is  a  truly  astonishing  ono, 
and  may  bo  called  the  reduct'to ad  abnurdum  of  the  theory  of  inconcciv- 
iibtonoss.  Spi-aking  of  the  laws  nf  chemical  composition,  Mr.  \Vhe- 
well  says:*  "  That  thoy  could  never  have  bceu  clearly  undenitood,  and 
therefore  never  firmly  eiMublislied,  without  laborious  and  exact  expcr- 
ime'ni«,  is  certain ;  but  yet  wo  may  venture  to  say,  that  being  once 
kno\ni.  thoy  possosa  an  evidence  bryund  that  of  mere  uxporiroenu 
F»r  hew,  imjiict,  can  tot  conceive  comhinatiotu,  ot-hcnPisc  than  aa  drfi' 
nitf  III  ktnd  and  qvantitt/f  If  we  were  to  suppose  each  element  reaiiy 
lu  combine  with  any  other  indifieruntly,  and  indificrontly  in  any  quan- 
tity, we  should  have  a  world  in  which  all  would  t>o  confusion  and  tn> 
dfrnniteoBU.  There  would  be  no  fixed  kinds  of  bodies;  salts,  and 
»toucs.  audorus,  would  approach  to  and  ^uduate  into  oach  other  by 
iiiBonsible  degrees.  Iiatoad  of  this,  we  know  that  the  world  consists 
of  bodies  distinguishable  6rom  each  other  by  definite  differences,  capa- 
ble of  being  classified  and  named,  and  of  having  general  propoatttous 
asserted  conceniing  thorn.  And  as  icf.  cannot  concelte  a  teorld  in  wAieA 
tAia  thoitld  not  he  the  coje,  it  would  appear  that  we  cannot  conceive  a 
state  of  things  in  which  the  laws  of  the  combination  of  elements  should 
not  be  of  that  deSnlte  and  measured  kind  which  we  have  above  a^sert^" 

That  a  philosoplier  of  Mr.  Whewell's  eminenro  should  gravely  as- 
sert that  we  cannnot  conceive  a  world  in  wliich  the  simple  elements 
Would  combine  in  other  than  definite  proporttuim ;  tliat  by  dint  of  med- 
itating on  a  scientific  truth,  the  original  dwcoverer  of  which  is  still  living, 
he  should  have  rendered  the  association  in  his  own  mind  between  tho 
idea  of  combination  and  that  of  constant  pixiportionsso  fumiUar  ami  in- 
tbnata  as  to  be  unable  to  conceive  the  one  fact  without  The  other ;  is  so 
signal  au  instance  of  the  law  of  human  nature  for  which  I  am  contend- 
insf,  that  one  word  more  in  illustration  must  l)o  quite  superfluous.  I 
shall,  only,  therefore,  express  my  satisfaction  tliat  so  long  as  the  pro- 
gress uf  scientific  instruction  has  not  rendered  this  a»sociaiion  as  ludia- 
mlnble  in  the  minds  of  most  people  as  Mr.  Whewell  finds  it,  the 
majority  of  mankind  will  he  fairly  aolo  to  judge,  from  this  example,  of 
ibe  value  of  the  evidence  wbich  bo  dcoms  sufBciont  to  prove  that  a 
scientific  proposition  might  bo  known  to  be  true  independently  of 
experienco.t 

*  PAt/«*e}>Ar  ofUtt  ImlMTtivt  Scimrtt.  i.  391,  335. 

1  The  Qaaittil^  Rn-ute  far  Jun«,  tB4],  contaiDB  tn  artkle,  of  pest  sbilU?^,  on  Mt. 
WTicwcU's  two  yreat  works,  tba  wrilor  of  which  mainUiins,  on  tho  milijcd  of  Miom*.  Itie 
doclrtiie  sitinncoil  in  the  Icil,  thai  Ihry  nie  general iutlona  from  fiporieftOC,  and  supporto 
that  opinion  by  a  line  ol'  ar^urnmil  Atrikirgly  irflinciding  with  minft.  Wben  I  state  tnit  tb« 
w1u>lfl  of  tho  prcMnt  chapter  wns  wriUon  htfoto  I  had  toea  Ibe  article  (the  greater  par^ 
indeed,  before  it  was  put>li»Le<!].  it  i>  nol  my  objrct  to  occupy  Ibe  reader^  aUominn  with  a 
mailer  »u  uoimpottant  si  ihc  dcKrco  of  uti^nuhty  wbich  may  or  may  not  brion,:  nt  any 
poniao  oTmy  own  ii{)RCuhli»n9,  Iml  to  obtain  for  an  opinion  which  la  ojipow^  to  lejiiininff 
(locidnes,  the  rocommcmiatioa  Arrived  from  a  •trlktng  conrarrence  of  MMioMDt  betwoea 
two  inqnircra  entirely  indep«ruJeiit  of  otm  anoibcr.  I  hare  much  piratuto  in  cilmg  froni  ■ 
writer  of  the  eitcn«i*e  acquiremcniii  in  fihystral  ami  metaphyairal  knowlmlge  aiM  the  ra 
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THE   BAME    SUBJECT  CONTIXUED 

In  the  examination  which  formed  the  iuhject  of  the  last  chapter, 
intolfae  nature  of  tlio  evidence  o€  ihosc  deductive  sciencefl  which  are 
cijinmonly  reprettenied  to  ho  nyiitcms  of  necessary  truth,  we  iiavo  h«uii 
led  to  the  following  conclusions.  The  results  of  those  sciences  are 
indeed  uocosaary,  in  the  sense  of  neceMsrily  following  from  certain  first 
uriuciples,  commonly  cnllf^d  axioms  and  dcBnitiona;  of  hein^  certainly 
trua  if  thoae  axioms  and  dcfiuitiuus  arc  so.  ^  But  their  claim  to  the 

pacitr  of  i7st«iiutie  thoughl  which  the  arlicio  cTincnr,  pitmcea  ao  ranaikably  in  nniaOB 
wiUl  my  own  iinvm  nst  Ihe  following  ;— 

"  llic  tnitha  of  geomcAtf  arc  Bnmnml  up  tnd  vmbodifid  in  its  dafinitiona  and  aixtonn.  .  . 
Lot  ua  tuiii  lu  U»  azionii.  ami  what  do  we  find !  A  tirinit  of  propoailions  conconiiDg 
magnitudfl  in  the  st)«iian,  which  ntc  rqiirtlly  tnicofviiacc,  lime,  wee.  numlwr,  ami  cvdry 
Othflr  RUgnitodrwiH-^liliblenf  ttt-grei^lKiiiaiMlaubdiviKtnn.  Kuril  fTOpoaitiODV,  whcrC  Itin 
■T«  not  men!  dofuitliona,  as  mmha  of  ihcot  afe,  txiTj  thvir  iuductive  orij;in  on  Ibo  face  of 
Iheii  eniiDcianon. . . .  ThoM  which  declare  that  two  Mrjisbt  line*  cannot  ine Iom  a  ajiare, 
■ltd  that  two  straight  line*  which  cut  one  anoth«r  cannot  both  be  panllel  to  a  third,  arc  in 
reality  th4i  only  <am  which  Pipre««chBraett-ri«lie  nropcrtiea  of  apace,  and  tbseeit  willb* 
worth  while  to  conaidei  more  nearly.  Now  the  only  clear  notiuii  we  can  lorm  of  itraighl* 
nnas  ia  umfoitnity  of  direclion,  for  fpnce  in  it*  tiltiinata  analysis  ia  nottuns  t>>fl  an  *P»cn* 
blag«<  of  distaitces  and  dirvctiona.  AtiH  f  not  to  dwell  en  the  notion  of  continued  coniMiw 
plalion,  I  <■..  imnilal  uiporience,  an  inclvulrd  in  ihe  irty  idea  of  nnifonnity  ;  nor  on  that  of 
Iran^fer  i>f  lh«-  contetniilating  beinj!  fruiu  (loint  to  putnt,  bdi)  at  ciiwrieiice.  during  anch 
l(iiria((>r,  of  ilie  hom(JK>'n''>Iy  "^  th«  iiilrrdil  pasMtdoveii  we  cannot  even  prnpoae  ihe  proptb 
■ilion  in  an  intelligible  form,  to  any  onr  wlioae  esperi^nM  ovei  sincr  hu  waa  bom  has  niit 
UMRid  him  of  thd  (irt    Thn  tinity  nf  dirrctiat;,  or  thai  we  canaol  match  ftnm  n  tri*ea 

fioinl  by  mora  than  one  path  direct  to  the  same  objoct.  is  loalter  of  ptactirnl  rxponmce 
aug  b«fora  it  can  by  poMlbillly  become  inniKr  of  ahttract  thought.  Wt  tmmot  au»mfl 
wimts/^  (»  <MiNpti/y  rA«  rm^AliVKt  of  tiK  utrrrion  m  «n  rnuuttwiry  MM  tffUtd  l»  it,  mtind  vi- 
cItSitig  mir  habttitil  mwtltttimt  af  Vtu  trpmentt,  and  dtfnetng  mur  mtnUi  fiCtMn  tf  (jMr*  ai 
grmmddi  On  it.  What  bot  expericDce.  we  majr  ask.  can  puuibly  auurp  nn  of  the  homo* 
geneity  of  lb«  parts  of  diManoe.  lime,  force*,  and  iiMasurablc  seerepates  in  f[vn«Tal,  oa 
which  the  truth  of  the  other  uioms  depends '  As  rci^ards  thfl  latter  aitom,  aft«r  what  faaa 
l««n  Saul  it  must  lie  clnsrtluit  ihu  xnry  uinu:  ronriir  o(  remarks  equally  applies  to  Its  case. 
and  that  its  truth  is  quite  as  much  forced  on  the  inim!  as  that  oTilie  fofrntrhy  daily  and 


XOtncd  tjr  t»i%ttmplation  of  iki  itaettrd  pictart  tphack  iht  aiind/orm*  Ip  tUtffin  Any  fn^ttd  i 
Sf  whir-h  it  trbifrarUy  trlMt  it*  ait  txamjite—Mueh  ptrtwrr,  rn  ptrtu*  0/  ti*  ntmitt  mw^tHaty  of  tAttt 
pfimarif  rrtaliani,  bntg  calM  tip  bif  the  imaginiitunt  with  at  mmr.\  vivdnftt  mmi  tfasmws  a*  oWrf 
Iw  diiitr  hy  any  ttUrnal  imprtttunt.  te/iith  it  th*  only  mtaning  ww  can  bIXscA  Iv  tkt  word  mttdtun^ 
a»  appiiti  to  *Mch  rtUuimM.'' 

And  igain.ofllMaxiomsoif  mechanics:— "As  we  admit  no  tuch  propoailkmi,  olhar  than 
aa  truths  mdnclively  coUecled  from  abserrnlinn,  even  m  tteotnelry  itself,  it  can  hardly  bo 
etjffctrd  that,  in  a  science  of  obviously  contingent  relations,  we  should  aniuinbrr  m  a  ron- 
tiary  tiew.  Let  ua  take  00c  of  these  axioms  and  exajnine  its  c^  idence :  for  initisnce.  that 
etfam.]  forces  perpendicularlr  applied  si  thp  oppoaito  ends  nf  equal  arms  of  a  straight  lew 
will  balstHTo  each  other.  What  ImiI  nprnencc,  we  may  ask,  in  the  first  place,  can  possibly 
■nform  iia  tluit  a  force  so  applied  will  hato  any  tendency  lu  lum  Ihe  levrr  on  its  centre  at 
all  *  or  that  fofc«  can  be  ao  tnuumitted  along  a  rigid  line  perpendicular  to  >ta  dirfiction.  aa 
to  act  elaewh«re  to  spac«  than  along  ita  own  lint  of  action  f  Surely  this  is  m>  far  from  tm- 
ing  srIf-FTidenI  ihsl  it  has  even  a  pandoncal  appearance,  which  ta  only  to  be  rt'inoveat  by 
giving  our  lever  Ihirknpss,  material  comjxOTlion,  and  molocular  ptmora.  Asain  we  coa- 
ciude.  that  Ihs  Iwo  fotccs.  tM>iiig  eqiisl  and  applied  under  pivrisolr  similar  nrc untstanres, 
must,  if  they  exerl  any  effort  at  all  to  turn  the  lever.  vxtuX  o^iual  and  opposite  elTi»1a:  but 
what  A  friori  reasoning  coji  possibly  assure  us  that  they  do  act  under  preciaely  similar  cir> 
nimslnnces?  that  poinis  which  dilfrr  iti  plare,  art  similarly  circomstaiwed  aa  regards  the 
rseitton  of  force  T  that  uuivenal  apiice  may  tiiit  have  tt^lattDiia  lo  uniTcnal  force — or,  st  all 
eteaia,  that  the  organiuiion  of  thu  material  onivirrsB  nia|  not  ho  such  aa  to  place  that  por- 
tion of  soaee  occupied  bjr  it  in  such  relations  to  tlia  forces  exerted  in  it,  as  may  invaUdate 
the  ibsoluli!  luiiilantj'  ui  rircumTlsncrs  nMomed  7  Or  wo  may  ari;up.  what  have  we  lo  do 
with  the  notion  of  angular  muvi-incnt  in  (be  lever  at  all  T  Tbr  csao  la  one  of  teat,  and  of 
qUieaceMdestructioQ  of  force  by  force.    Mow  bow  is  thtedeatructum  effected  f    Aacutedly 
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cbftraeier  nf  neceasicy  in  any  seoua  beyond  this,  u  implying  an  evidencu 
indepeadcDt  of  and  superior  to  observation  and  exporionrtt,  tniMt  depond 
upt>ii  lilt?  previous  establishment  of  such  a  rluim  iii  fav(jr  of  the  dcM'ii- 
Uonti  and  axioms  ihcmHciTes.  With  regnrd  lo  axioms,  we  found  thm, 
considered  as  uxpi^rituctital  trutlis,  ihcy  rest  upon  superabundant  aim 
obvious  o«denr,o.  We  inquireil,  whether,  since  this  is  (he  case,  it  be 
necessary  to  suppose  any  other  evidence  of  ihoito  tnithn  tlian  experi- 
mental Qvidcnco,  any  other  uri^in  for  our  belief  of  them  than  an  expen- 
menlal  oingin.  We  decided,  that  the  burden  of  pnwjf  lies  with  those 
who  maiulain  the  affirmative,  and  we  cxamiucd,  at  coaHiderable  length, 
BQch  argunieuts  an  they  have  produced.  The  examination  having  ted 
to  the  rejection  of  those  ar^umenla,  we  hove  thought  ountelvud  war- 
ranted in  concluding  that  axiotns  are  but  a  class,  the  highest  class,  of 

bf  the  caunlsnnMMin  which  tfuppotta  thA  falcram.  But  wQUld  not  this  iteBtrncUoa 
oqo^Ly  Arisfi,  «i)<l  br  the  Niae  amount  or counleractiag  forc«,  u  coch  force  timely  pmuei 
ita  own  half  »( tho  Icrer  Bgainit  tho  fulcrum '  Ami  whnt  can  avnin  u>  ttint  it  n  not  m, 
vxccpt  tcrniivBl  uf  line  or  iHher  force,  itnA  ■.■oiiHcquont  lilling  of  Itiv  lv\cr  '  'I'ho  other  fnn 
Awn«nial  ationi  of  suiics,  tlint  lh«  prmitura  oo  lh«  pouU  of  Buitpoit  is  (htt  aum  of  Ibe 
wwgbtt ...  11  [O^rely  a  acicntific  tfantfonnatian  xnd  laots  refin«d  mode  uf  ntuting  a  coarao 
and  oh^iout  n-jalt  of  uoivcrasl  vxperwncc,  viz  ,  that  tbs  weight  of  a.  ng^d  bodjr  if  ili«  sum, 
hu>dl«  It  or  MMpttnii  tl  in  what  pociiIhtd  at  tiv  wlial  ttuifit  we  will,  and  that  whatever  sua- 
talna  it  kuatuna  ita  total  weight.  AMuredlv,  as  Mr.  Whevrctl  justlj  naurks,  'No  our 
piutiably  ever  msda  a  trial  for  the  purpose  ofihowiiig  that  Ibo  piesaun  on  tbe  aunporl  i* 
eqoal  lothe  aom  or  the  weighta.' . .  .But  tl  la  prociaelj'  because  in  arerr  icUon  of  hi*  life 
fnm  c4rli'^  intaocv  be  ha*  been  c*mtiiuially  roakmit  ili«>  trial,  and  accing  it  tnado  bv  erery 
other  Itvins  being  auoiit  him,  (hat  he  never  dreams  uf  Btnkioi;  ilb  tt'»uli  on  ox%r  aduitional 
ailempt  uud«  wilb  scientific  accurscf.  This  would  W  u  il  a  man  ahuulit  issolve  t«  de 
ride  by  «p0rirReBt  whether  his  eres  wero  ut«ful  for  tkepurpoM  of  seeing,  bf  bwnmUcaUjr 
•ealinf  himself  up  for  half  an  hour  in  a  mdalcair." 

On  th<-  "  iiaradiiz  of  itniveraal  propoMtioiis  ohtuni^  liy  f([ieriKiice,"  tliii  seme  wrilor 
Ufa :  "  If  Ihf  re  be  necetssr;  ■'>'l  t)R>*«r*«l  truths  e«pre<t«i)il«>  irt  propooiliotu  ol  aiionatic 
aimptKitr  tind  obvioHsneaa,  and  havinE  for  tlidr  saliiectinsElrr  ibn  elvnMnts  of  all  our  ex 
penpncc  ami  all  our  kiiuwlnlite,  nuivly  lliL-gie  are  lite  truOia  wluth,  if  experience  auK^eKts  lo 
Us  anr  tnithn  at  all,  it  ought  to  tveaeH  moEt  readily,  ckirly.  and  unccaaingl)r.  If  U  wete 
stfutn,  tinirersal  uid  nec««tsry,  tftst  n  rtei  i«  spreiul  nver  the  whole  surfare  of  every  plan- 
etary flobe,  WQ  shotild  iiol  travFl  far  on  oi\w  own  without  ^ellin^  cnlangW  in  its  meshet. 
sad  iiiaklT\g  the  npcexsity  iif  Hiin<!  iiieftON  of  extrication  an  nxiiiiii  uf  luci>iiiulii.in.  .  .  .There 
is,  tKrrrforr,  nothing  paradosicsl,  but  the  reverse,  in  oui  being  led  tiy  ohseivation  to  a  re 
GOsniiton  of  such  ttutha,  w  gtiurat  propoaltioni,  coextcntive  at  least  with  all  htrnian  axpB> 
ncocc.  That  they  perraile  all  the  objecta  of  experience,  must  rusuro  their  cuatinual  aag- 
geetion  Ay  expcnenro;  that  they  ttm  true,  must  rnMire  tlint  cunsisleiicy  of  i<iigseslion,  (hat 
Uermtion  of  uneonlrailictnl  aNaertion.  which  ctinunands  implicit  assent,  and  remnvrji  nil  on 
n  of  excepuoii ;  that  thoy  are  simple,  and  admit  of  Do  iniaundcratanding.  must  securo 
_  admiuioc  by  every  miwi." 

'  A  truth,  necessary  ami  imivnua),  reltilim  to  any  object  of  our  knowlrdRP   miirt  verily 

llaelf  in  evrry  in*tnncc  where  that  object  i>  before  out  e^mteni  plat  ion,  and  tl  lU  the  aama 
time  it  be  simple  and  Intelligibls,  its  verification  mtial  he  obvious.  T/n  tnitmint  i/st^  a 
bwA  («ana4,  fA^r^orr,  hnl  bt  frt»titt  to  our  mndi  tpfa^eaw  iJtal  sA/reT  t*  caiuanptatfd,  ami  maul 

tt/trtmtr  imitgit^oit.  .  -  .  Atl  frttpotUimu,  Ikrrifort,  berom*  tMf  oiity  ■n'rve  kit  ouvunns^,  if 
. . .  axioms  be  violated  in  their  enuitciatiou," 

Anolber  high  atitbority  (if  ttideed  It  be  anoth^'r  aiiihoritr)  nay  be  cited  in  favor  of  tho 
doetrlns  that  axioms  rest  upon  the  evidence  of  inductioa.  *'  Tbe  (vtioms  of  geonietry  Iheni- 
•elvea  may  be  regarded  as  in  soma  sort  an  appeal  lo  experiruce,  not  coroureal,  but  menial. 
When  we  say,  the  whole  la  greater  Ihiui  its  part,  we  announce  a  genaral  fact,  which  rests, 
it  ia  ime,  on  our  ideas  of  whole  an<l  part ;  but,  in  abetracting  these  notiona,  we  begin  by 
eoiwkterutg  them  as  aubsiitins  in  space,  and  time,  and  body,  and  again,  in  Imear,  and  an- 
psrftcisL  and  solid  apace.  Again,  whra  we  aay,  tbo  equaU  uf  eaiuala  are  equal,  we  aitn- 
tally  male  comporiiona,  in  C()ual  apscee,  e^iusl  t  im«a,  dec.  ao  that  thiMe  axioms, however  aelf- 
evwient,  are  still  getieral  propomtioaa  ao  far  of  the  inductive  kind,  Ibat,  tndeMuulenlly  of  ex- 
perience, they  would  not  present  ihemaelrea  to  the  mind.  The  only  diflerence  betwoeit 
tbesaand  muocns  obtained  from  extensive  induction  w  this,  that,  in  raising  tbe  ajioms  of 
gsometry.  the  in$lanco«  o(r<;r  ihcdinelveti  afonlaneously,  and  without  the  trouble  of  warch. 
1  us  few  and  simple ;  in  raising  tboae  of  nature,  tfiey  are  Infinitely  numeroua,  eomplt- 
il,aDd  reimote.  ao  that  the  most  diligent  reaearch&od  the  utmost  acutenesa  are  required 
nravd  their  web  and  place  their  meaning  in  evidcttce."— tita  J  HxascKBL'i  Duamtm 
m  ritw  Srtidy  ^  M«tural  FnitMapAy,  pp.  DS,  ML 
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inducliona  from  experience  :  Uie  simplest  and  easiest  cases  of  genenill- 
KBtion  from  tbc  facid  fumiBbed  to  us  by  our  senses  or  by  our  internal 
consciousness.  ^ 

Wliile  the  'axioms  of  demonslnitive  sciences  thus  appeared  to  he 
expot'iniental  truths^  the  detinitinns,  ba  they  are  incorrectly  called,  of 
those  sriences,  wera  found  by  us  to  be  generalizations  from  experience 
which  are  not  even,  accurutely  speaking,  trutlvs;  being  propositiotw  in 
which,  while  we  assert  of  some  kind  of  object,  some  property  or  prop- 
erties which  observation  iihows  to  belong  to  it,  we  at  the  same  tinoe 
deny  that  it  pot«c«8i?s  any  other  properties,  although  in  truth  other 
properties  do  in  t-vcry  individual  inKtance  accompany,  and  in  most  or 
even  in  nil  instances,  modify  the  property  tlius  exclusively  predicated. 
The  denial,  therefore,  is  a  mere  Hction,  or  supposition,  made  for  the 
purpose  of  excluding  The  con^iileration  of  those  nlodifying  circum- 
stances, when  their  intluence  ia  of  too  trifling  amount  to  be  worth  con- 
sidering, or  adjourning  it,  when  important,  to  a  more  ccmveuicni 
moment. 

Pn>m  these  considonilions  it  would  appear  that  Deductivu  or  De> ' 
monsirative  Science^  are  oil,  ^viihout  exteption,  Indurtivc  Scieucoa:^ 
that  their  evidence  is  that  of  experience,  but  that  they  are  also,  in  virtue 
of  the  peculiar  character  of  one  indispensable  portion  of  the  general 
fomtulEe  according  to  which  their  inductions  are  made,  Hypothetical 
ScienceH.  Their  conclusions  ore  uuly  true  upon  certain  suppositions, 
which  are,  or  ought  to  be,  approximations  to  the  truth,  but  are  seldom, 
if  ever,  exactly  true  j  and  to  this  hypitthetical  character  is  to  be  ascribed 
tlie  peculiar  certainty,  which  is  auppoeod  to  be  inherent  in  demon- 
Kinition. 

Wbtit  \vv  have  now  aescrted.  however,  cannot  be  received  as  univer- 
sally  true  of  Dmluctive  or  DemonRtratire  Sciences  until  verified  by 
being  applied  to  the  most  reuiurkablo  of  all  those  sciences,  that  of  Num- 
bers; ifieilwory  ofihe  Calculus;  Arithmetic  and  Algebra.  Itishardcr 
to  believe  of  the  doctrines  of  tliis  science  than  of  any  other,  either  that 
they  are  not  truths  A  priori,  but  experimental  truths,  or  that  their  pe 
culiar  certainty  is  o'wing  to  their  being  not  absolute  but  only  conditional 
truths.  This,  therefore,  is  a  cD5e  which  merits  examination  apart ;  and 
tho  DKire  so,  because  on  this  subject  wo  have  a  double  set  of  doctrinet 
to  contend  with;  that  of  Mr.  Wliewell  and  the  d  priori  philocophers  on 
one  side;  and  on  the  other,  a  philosophical  theory  the  roost  opposite 
to  theirs,  which  was  at  one  time  very  gonerolly  received,  and  is  still 
far  &om  being  altogether  expludftd  among  metaphysicians. 

§  2.  This  theory  attempto  to  solve  the  difficulty  apparently  inherent 
in  the  case,  by  representing  the  propoailiona  of  the  science  of  numben 
a«  merely  verbal,  and  its  processes  as  simple  inmsformations  of  lan- 
guage, Bubetiiutions  of  one  expression  iiir  anoilier.  Tho  proposition, 
Two  and  one  are  equal  to  tliree,  according  to  these  philosophers,  is  not 
I  truth,  is  not  the  assertion  of  a  really  existing  fact,  but  a  aefinition  of 
the  word  three ;  a  statement  that  mankind  have  agreed  to  use  the  name 
three  as  n  sign  exactly  equivalent  to  two  and  one;  to  call  by  the  former 
name  whatever  is  railed  by  the  other  more  clumsy  phrase.  According 
10  this  doctrine,  the  longest  process  in  algebra  is  but  a  (iurj;easion  ot 
chttngea  in  terminology,  by  which  equivalent  expressions  are  sub«li- 
tutotTone  for  another ;  a  aeries  of  traualations  of  the  some  fact,  from 
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mo  into  another  language:  though  how,  after  »uch  a  seriee  ortranftla- 
tioits,  ihr  ikct  itself  cotacs  out  changed,  (oa  when  we  domonstraie  a  new 
ffcomecticu]  iheoroin  by  algebra.)  tlioy  have  nut  explained;  and  it  is  a 
dJffleiUty  which  is  Bual  to  their  theory. 

It  luiiat  be  acknowledged  that  thero  ar«  peculiarities  in  the  processes 
uf  ai'ithmctic  and  algebra  wliicli  render  the  above  theory  very  plausi- 
bte.  and  have  not  unnaturatly  mado  those  sciences  the  stronghold  of 
Nofuinalijim.  The  doctrine  that  wo  can  discover  facta,  detect  tba 
bidden  proce«»e4  uf  nature,  by  an  artful  manipulalion  of  langnagv,  i» 
to  cifntrary  to  ruramoo  sense,  that  a  person  mtut  have  made  some 
idvancos  in  philiMophy  t*.ihu]icvc  it;  mcu  fly  to  so  paradoxical  a  bolief 
lo  avoid,  aa  tln^y  think,  some  even  greater  diiKcidty,  which  tlio  vul^^r 
do  not  see.  What  haj*  led  many  to  believe  that  reasoning  ia  a  mere 
rorbal  procertH,  is,  lliat  du  olhcr  theory  Keeined  recimcilable  with  the 
nature  of  the  ijeieDCo  of  Niimberrt.  For  we  do  not  carry  any  ideas 
along  with  ua  when  we  use  the  symbols  of  arithmetic  or  of  algebra. 
In  a  geometrical  demonstration  wo  have  ai  mental  diaf^ram.  if  nut  one 
upoo  paper;  AB,  AlJ,  are  present  to  our  imagination  as  lines,  inter- 
aecDDff  other  lines,  funning  uu  angle  with  one  another,  and  the  like; 
but  not  BO  a  and  t>.  Those  may  represent  linea  or  any  olbcr  magni- 
lodea,  hut  those  magnitudes  are  never  thought  of;  nothing  is  roalisied 
in  our  imagioatiou  but  a  and  i.  The  ideoff  which,  on  the  particular 
occasion,  they  happen  to  reprojwnt,  are  banislied  from  the  mind  during 
every  iatenaediate  part  of  the  process  between  the  beginning,  when 
the  premiMtca  are  translated  from  things  into  signs,  and  the  end,  when 
the  conclunion  is  translated  back  from  signs  into  things.  Nothing, 
then,  being  in  the  reasoner's  mind  but  the  symbols,  what  can  scein 
more  inadmiK-Hiblo  than  to  protend  that  the  reasoning  proceM  has  to  do 
with  aiiythiug  mure  }  We  seem  to  have  come  to  one  of  Bacon's  Pre- 
rogative Instances ;  an  experimentum  cntcis  on  the  nature  of  roasoiung 
itself. 

Nevertheless  it  will  appear  on  cunsiduratifm,  that  this  apparently  so 
do'Mxive  instance  is  no  mstance  at  all ;  that  there  is  in  every  Nlep  of 
an  arithmetical  or  algebraical  calculation  a  real  induction,  a  real  infer- 
ence of  facta  from  'Cuct^ ;  and  that  what  disguises  the  inductiun 
is  simply  its  comprehensive  nature,  and  tlie  consequent  extreme 
gonorality  of  the  language.  jVII  numbers  must  be  nutnbera  of  some- 
Uiing :  there  are  no  such  things  as  numbers  in  the  abstract.  7Vn  must 
mean  ten  bodies,  or  ten  sounds,  or  ten  heatings  of  the  pulse.  But 
though  nurabenj  must  be  numbers  of  something,  they  may  be  numbers 
of  anything.  Propositions,  therefore,  concerning  numbers,  have  the 
remarkable  peculiarity  that  they  are  propositions  concemiag  all  things 
whatever;  all  objects,  all  exisionces  ol  every  kind,  known  to  our 
experience.  All  things  pn.sses3  quantity;  consiHt  of  part*,  which  can 
be  nambered ;  and  in  that  character  possess  all  the  properties  which 
are  called  properties  of  uumbers.  Tliat  half  of  four  is  two  must  bo 
true  whatever  the  word  four  represents,  whether  four  men,  four  miles, 
or  four  pounds  weight.  |"\Vc  need  only  conceive  a  thing  diWded  into 
lour  cqaal  part.i.  (and  all  thiiigs  may  bo  conceived  as  so  divided.)  lo  he 
able  to  predicate  of  it  every  property  of  the  number  four,  tlisr  is, 
every  arithmetical  propesilioa  in  which  the  nuinbcr  four  stuudx  un  one 
side  of  the  equation.  ,'  Algebra  extends  iha  generalization  t^til)  timber: 
every  number  represents  that  particular  number  of  ail  things  witboti* 
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dlstinctiuu.  but  every  algebraical  symbol  doeti  more,  it  represonts  ttO 
numbers  without  di«tincuou.  As  aoon  as  wo  conceive  a  thing  divided 
into  ctjual  pail»,  withuut  knowing  into  what  numbers  of  parts,  we  maji 
call  it  a  or  a,  and  apply  to  ir,  without  danger  of  error.  e%-ery  alge* 
braical  fomaula  in  the  books.  The  proposition,  2(a -f  ^')  =:  £d -f  2i, 
its  a  trulii  cocsten»ivc  «iUi  Uic  crcQlioii.  Siiiri,!  then  algebraical 
Imtbn  arc  true  of  all  tbingB  whatever,  and  not,  like  thntue  of  geometry, 
true  of  tines  only  or  angles  only,  it  is  no  wonder  that  the  symboU 
should  not  excit«  in  uiir  uiindti  ideas  of  any  tbingit  in  particular. 
When  we  demonstrate  the  forty -seventh  proposition  of  KucHd,  it  is 
not  iieceiMary  that  the  words  should  raiae  in  us  an  image  of  all  right- 
angled  triangles,  but  only  of  etome  one  right-angled  triangle :  so  in 
algebra  we  need  not,  under  the  itymbol  a,  picture  to  ourseU'ea  all 
ihmgB  uliaiever,  but  only  some  one  thing;  why  not,  then,  the  letter 
itseu  F  The  mcni  written  cliaraclcrs,  a,  b,  x,  y,  z,  ttcrvc  m  well  for 
representatives  of  Things  in  general,  ^  any  mure  complex  and 
apparently  mure  conci-etu,  conception.  '  That  we  are  conficioua  of 
thctn  however  in  their  character  uf  things,  and  not  of  were  eigrts,  is 
evident  IVoni  the  fact  thiU.  our  whole  jirocetft  of  reii.soning  is  earned  on 
by  predicating  of  them  the  properties  of  things.  In  resolving  an 
algeoraic  equation,  by  what  rules  do  we  proceed  ]  Uy  oppjytng  at 
each  step  to  a,  b,  and  x,  the  propoiution  that  equaU  added  to  e>|uats 
make  equals;  that  cquaU  taken  irom  oquaU  leave  equals;  and  other 
propot^ilions  founded  upon  these  two.  Thc«e  are  not  properties  of 
language,  or  of  signs  as  such,  but  oT  roagnimdes,  wliich  is  as  much  as 
to  say,  of  all  thiiig».  ,  The  iufercuces,  therefore,  which  arc  succesttively 
drawn,  ar*)  inferences  concemiug  Things,  not  fiymbols;  although  sa 
any  TUinga  whatever  will  »fr\'u  die  turn,  there  is  no  necessity  for 
keeping  the  idea  of  the  Thing  at  iiU  distinct,  and  consequently  tfao 
process  ikf  tliought  may,  in  lhi»  caise,  be  allowed  without  danger  to  do 
what  all  nrocl•^f•e»  of  ihoiiglit,  when  they  liuvc  been  pcrfomied  ot^cn, 
will  do  if  permitted,  namely,  to  become  entirely  mernanical.  Hence 
tilt'  gvnerut  languui^u  of  algebra  comes  to  be  used  familiarly  without 
exciring  ideas,  as  all  other  general  language  itt  prone  to  do  from  mere 
hubit,  though  iu  no  oilier  case  than  iliis  ran  it  he  done  with  rorapleie 
safely.  .  But  when  we  look  back  to  5ee  from  whence  the  prulmtivn 
force  of  the  process  is  derived,  wo  find  that  at  every  single  step, 
uuless  we  suppose  oumelves  to  be  thiidiing  and  talking  of  ihr  things, 
and  tiot  the  mere  Bynibols,  ibu  evidence  fads. 

'Fnere  is  another  circurostonce,  which,  still  more  than  that  which  we 
have  now  mentioned,  gives  plausibility  to  the  notion  that  the  proposi- 
tions of  arithmetic  and  algebra  are  merely  rorbal.  This  is,  that  when 
considered  as  propositions  respecting  Things,  they  all  have  the  appear- 
ant©  of  being  identical  propositions.  The  ass«rtion,  Two  and  one 
arc  e<jual  to  three,  considered  as  an  assertion  respecting  ohjects,  as 
tor  inatanco  "  Two  pebbles  and  one  pebble  are  equal  to  ifavee  peb- 
bles," does  not  afiirm  equality  between  two  collections  of  pebbles,  but 
absolute  identiiy.  It  aiHrnus  that  if  we  put  one  pebble  to  two  uobbles, 
those  very  pebble**  aro  three.  The  objects,  therefore,  being  the  %'ery 
same,  and  the  mciv  aisHortioD  that  "  objects  aro  themselvcw'*  being  in- 
signtticant,  it  seems  but  natural  to  consider  the  pro)>osition,  I'wo  and 
one  are  equal  to  three,  as  asacnuig  more  identity  of  signification  b»» 
fween  the  two  names. 
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This,  however,  though  ic  look*  io  plausible,  wilt  not  stand  examin- 
ation. The  oxprea^ion,  "  two  pebbles  and  one  pebble,"  bdiI  the  ex- 
pression, "  three  pubblus,"  titund  indeed  tur  tho  bsido  aggregation  of 
obiccts.  but  they  ny  no  means  stand  for  tho  same  physical  fact,  Thuy 
are  names  at'  the  same  objects,  but  of  those  objects  in  two  difTunnit 
states:  thtmgb  they  (iniote  the  »amc  thin]|^,  thoir  connotation  is  differ- 
ent. Three  pebbles  in  two  separate  parcels,  and  three  pebbles  in 
one  parcel,  du  nut  make  the  samo  impression  on  ourscuiieii:  and  the  as- 
Bortion  that  the  very  same  pebbles  may  by  an  alteration  of  place  and  by 
arrangement  he  made  to  produce  either  the  one  set  of  sensations  or  the 
other,  thongh  ir  is  a  very  familiar  proposition,  is  not  an  idontic4il  one. 
It  is  a  truth  known  to  us  by  early  and  constant  experience:  an  induc- 
tive truth;  and  such  truths  are  tho  fonndation  of  tho  science  of  Num- 
ber. The  fundamental  rruths  of  that  science  all  rest  upon  the  evidence 
of  xeritie;  they  are  pnivcd  by  showing;  to  our  eyes  and  our  iingun  that 
ony  given  number  itt'iibjertri,  ten  balls  for  example,  may  by  8e|>araiion 
and  rearrangement  exhibit  to  our  senses  all  the  different  sets  of  num* 
ben  the  sum  uf  which  is  e<jua]  to  teu.  All  the  improved  tuelhudsof 
teaching  arithmetic  to  children  prorttod  U[Hin  a  knouledge  of  thin  fucL 
All  who  wish  to  carry  the  child's  mind  along  with  them  in  learning 
aritbiuutic ;  all  who  (as  Dr.  Uiber  in  his  remarkable  hecturca  on  Edu- 
cation expresses  it)  wish  to  teach  nurabers,  and  not  mere  ciphers — now 
toach  it  through  the  evidence  of  the  iteiiBes,  in  the  manner  we  have 
deacribed.* 

Wo  may,  if  we  please,  call  tho  proposition"  Three  is  two  and  one," 
a  definition  of  die  number  three,  ana  luwert  that  arithraeiic.  a.H  it  has 
been  asserted  that  geometry,  is  a  science  founded  upon  definitions.  Hut 
they  are  deiinitiuus  in  tho  geometrical  «uiu>e,  not  tiie  logical;  BMcrting 
not  the  meaning  of  a  term  only,  but  along  with  it  an  observed  matter 
of  fact.  Tho  pmposition,  "  A  ciicle  is  a  figure  bounded  by  a  line  which 
has  all  its  points  ecjually  distant  from  a  point  within  it,"  is  called  the 
definition  of  a  circle;  hot  the  proposition  from  which  so  many  conse- 
quences follow,  and  which  Is  really  a  first  principle  of  geometry,  is, 
that  figures  answering  to  this  description  exiat.  And  thus  we  may 
call,  "  Three  is  two  and  one."  a  definition  of  three ;  but  the  calcula- 
tions which  depend  upon  that  j>rojK"sition  do  not  follow  from  the  defi- 
nition it«clf.  but  from  an  arithmetical  theorem  presupposed  in  it,  namely, 
that  colloction.<i  of  objecta  exist,  which  while  they  unpress  the  senses 
thus.  "",  may  be  separated  into  two  parts,  tlnis,  eo  s.  This  propo- 
sition being  granted,  wo  term  all  eui'.h  parcels  Threes,  after  which  the 
enunciation  of  the  above-mentioned  physical  fact  will  8er%"e  alao  for  a 
definiliun  of  the  word  Three. 

The  Science  of  Number  is  thus  no  exception  to  the  conclusion  we 
previously  arrived  at,  that  the  procesjtesevenof  deductive  sciences  are 
altogether  inductive,  and  tliat  their  first  principles  arc  generalizations 

"  Sao.  forilltialntioniof  varioui  soni,  Profrisor  i.K«t.ii;'«  PMotophi/ »f  Ariikvutk :  and 
•«B  also  tw«  of  Ihp  mint  rflirnrtit  tHxikv  ftvM  vuilK'ii  for  lniinii>|  Hip  Infuil  inieiloct, 
Mr.  Ilua*i*ll  (lHAlKT'a  AmSmtlic  fat  Young  Chtldm,  mmI  Kis  Sfcnni  Slagt  of  Arilkinetie, 
both  oublialwd  by  \hv  Socirty  for  lh<>  Iliffufioi)  of  Utoful  KDOfrledgc 

••  Number."  My*  the  reviewor  of  Mr  Whcwrll,  iilmoily  atod,  *'  we  canool  help  regudinf 
%»  AD  nb-wlDtciioii,  gnd  coiwroutiitly  m  nenmal  pftip«rtieH  or  Us  Hiiom*  Io  be  of  necrtsity 
Imluctivi-lv  cm  I  IT  1 1  liter  I  fmin  Ui«  confiiJrirDtiofl  of  particular  catK-s.  And  siirrlv  Ihla  n  the 
Way  \n  which  chiUlrt'Ti  ihi  .i<'t|uiio  their  knowlodgo  of  nuinher,  niid  in  wtiich  tliey  luun  lis 
uiocni.  The  apples  uid  the  msrblra  dtp  put  tu  tcquuitioo,  and  thrctijh  the  mnlULaiia  o* 
gblf  erimiMl  nuta  Ibvir  kI«h  scsquiie  cl«araeu.  precuuui,  and  gaKnlity." 
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from  experience.  '  It  remains  to  be  exaniiiicJ  wbctbcr  t\m  science 
reaeinbles  geometry  in  tbo  fiirther  circuntstuncc,  Umi  some  of  its  inJac 
lions  are  not  exactly  true ;  and  that  the  peculiar  certainty  ascribed  to 
it,  on  account  of  which  its  propositions  are  called  Nccessarj-  Trutha,  is 
fictitious  and  hypoilieiirtU,  tieiiig  true  in  uo  other  ^iise  ilian  that  tlioae 
uropwitions  necewiarily  follow  from  the  h^-pothesis  of  the  truth  of  prem- 
isses which  arc  avowedly  mere  approximalioiis  to  trutli. 

)  3.  The  indutrtionA  of  arithmetic  arc  of  two  Borts :  first,  ihoee  w*hicii 
we  have  juBt  expounded,  such  aa  One  and  one  are  two.  Two  and  one 
are  three,  &l\,  which  may  be  called  the  drfinirions  of  the  varioua 
numbers,  in  tlio  improper  or  geometrical  sense  of  the  word  DeEnirion; 
and  secondly,  the  two  following  axioms :  I1iu  sums  of  equals  are  equal. 
Hie  diflbifiices  of  e^pialfl  are  eipial.  These  two  are  suflirient ;  for  the 
corresponding  propositions  respecting  unequals  may  be  proved  from 
these,  by  iho  procusa  well  known  to  mathematicians  under  tJie  name  of 
reductio  ad  aitmrdtun. 

These  axioms,  and  likewise  tbu  no-culled  dcfinitiuns,  arc,  as  already 
ebowu,  results  of  induction;  true  of  all  objects  whatever,  and,  as  it  may 
seem,  exactly  true,  without  any  hypothetical  assumption  of  unrjtialiliea 
truth  whcru  an  appruximutiun  to  it  ia  all  that  exists.  The  conclusions, 
therefore,  it  will  naturnlty  bo  inferred,  are  exactly  true,  ami  the  science 
of  number  is  an  exception  to  other  demnnHtrative  sciences  in  this,  thai 
the  absolute  certainly  %vhich  is  predicnble  of  itsdemonsiratioiis  is  iiid»- 
pondont  of  all  hvpothoKis. 

On  more  accurate  investigation,  however,  it  will  be  found  that,  cren 
in  this  case,  there  is  one  hj-pothetical  element  in  the  raTioriuation.  In 
all  propositions  concerning  numbers,  a  condition  is  implied,  without 
which  none  of  them  would  be  true ;  and  that  condition  is  an  assump- 
tion which  may  be  false.  The  condition  is,  that  1—1;  that  all  the 
nunilH^rH  are  numbers  of  the  same  or  of  ecjual  units.  Let  this  be  doubt- 
M,  and  not  one  of  the  propositions  of  arithmetic  w*ill  hold  tnie.  How 
can  wc  know  that  one  pouiiil  iiml  one  pound  moke  two  jHjunds,  if  one 
of  the  pounds  may  bo  troy,  and  the  other  avoirdupois  1  They  may  not 
make  two  pounds  of  either,  or  of  any  weight.  How  can  we  know  thai 
a  forty-horse  power  is  always  equal  to  itself,  unless  wc  assume  tliot  bH 
honuKi  are  of  equal  strength  1  It  is  cmnin  that  1  is  always  equal  in 
number  to  1 ;  and  where  the  mure  number  of  objects,  or  of  the  parts 
of  an  object,  without  snpposing  them  to  be  equivalent  in  any  other 
respect,  is  all  that  is  material,  the  conclusions  of  arithmetic,  so  fiir  as 
tiicy  go  to  that  alono,  ai"e  true  wilhuut  nitxturo  rjf  liypolhesis.  There 
are  a  few  such  cases;  as,  for  instance,  an  inqiiirj*  into  the  amount  of 
population  of  any  country.  It  is  indiffereiii  to  that  inquiry  whether 
tliey  are  grown  j»eoplc  or  children,  strong  or  weak,  tall  or  sborl ;  the 
only  thing  we  want  to  ascertain  is  ihoir  number.  But  whenever,  from 
equality  or  inequality  of  number,  cqualitv  or  inequality  in  any  other 
respect  is  to  be  infen^d,  arithmetic  rarrien  into  sui-h  inquiries  becomoa 
as  hypothetical  a  science  as  geometry'.  All  units  must  be  assumed  lo 
be  equal  in  that  other  respect ;  and  this  is  nuver  precisely  true,  for 
one  pound  weight  is  not  exactly  equal  to  anntlier,  nur  one  mile's  length 
to  another;  a  nicer  balance,  or  more  accurate  mea^tuing  instrumentH, 
would  always  di>ti>ct  eumo  difference. 

\S'>tat  is  commonly  called  mathematical  certainty,  therafiire,  which 
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cofniiriBce  tlie  tmn-foltl  conception  of  ancimditional  trutli  and  perfocl 
accuracy,  is  not  an  attribute  of  all  mathematical  tnitlu;,  but  of  tlioee 
nnlv  which  rolitto  to  purL'  Number,  as  distinguiBliod  from  Quantity, 
in  till-'  ninre  enlargRil  sorwe ;  and  only  «o  long  as  we  abstain  Enirn  5U]>- 
posiiig  that  tho  numbers  are  a  precise  index  to  actual  quantities.  ■'  The 
certainty  usually  aacribed  lo  the  conclusions  of  geometry,  and  even  to 
those  of  mechanics,  is  nodiing  whatever  but  conainty  of  inference.} 
We  can  have  fuU  assunuice  of  particular  results  under  particular  Rup- 
ntions,  but  we  cannot  have  the  same  assurance  that  thcsv  cuppoaitionB 
accurately  true,  nor  that  they  include  all  the  data  which  may  exei^ 
ati  influeace  over  the  roault  in  any  givoD  instance. 

§  4.'  It  appears,  therefore,  that  the  method  of  aH  Doducdvo  Sciences 
is  hypothetical.  They  proceed  by  tracing  the  coiiB/;quonces  of  certain 
Bwumpiions;  leaving  for  separate  considrration  whether  the  assump- 
tions are  true  or  not,  and  ii  not  exor.lJy  true,  whether  they  ai^  a  sum- 
ciently  near  approximation  lo  the  truth.  Tlie  reason  is  obvious.  Since 
it  is  only  in  quL'stions  of  pure  numbf>r  tliat  the  assumptions  are  exactly 
true,  and  even  there,  only  so  lung  as  no  araclusiunii  except  purely  nu> 
Dierical  onos  arc  to  be  founded  upon  them ;  it  must,  in  all  other  cases 
of  deductive  inveatlgation,  form  a  part  of  the  intjuiry,  to  detormiiio  how 
much  the  Oiutunipiions  wuut  of  being  exactly  true  m  tho  caao  in  hand. 
This  is  generally  a  matter  of  observation,  to  be  repealed  in  every  fresh 
ease ;  or  if  it  ha,i  to  he  settled  by  argument  instead  of  observation,  may  re- 
quire, in  every  difFureul  case,  different  evidence,  and  present  every  de- 
gree of  difficulty  fi'om  thn  lowest  to  tho  highest.  But  the  other  part  of  the 
procosa — viz.,  to  determine  what  else  may  bo  concluded  if  we  find,  and 
m  pmportion  ait  wo  find,  the  assumptions  to  bo  true — may  be  performed 
once  for  all,  and  tho  results  licld  ready  to  be  employed  as  tho  occasions 
tuni  up  for  «-*e.  Wo  thus  Ao  all  beforehand  that  can  be  so  done,  and 
leave  ilie  least  possible  work  to  bo  performed  when  cases  arise  and  prem 
for  a  decision.  '  Thi«  inquiry  into  the  inferences  which  can  bo  dra^vn 
from  assumptions,  i«  what  pntporly  conmitutcs  Demonstrative  Science. 

It  is  of  course  quite  as  practicable  to  arri%'C  at  new  conclusions  from 
facts  assumed,  as  from  fads  observed  j  from  fictitious,  as  from  real,  in- 
ductions. Deduction,  as  we  have  seen,  consists  of  a  series  of  inferences 
in  ihis  form  :  a  is  a  mark  of  A.  A  ofc,  c  o(  d,  therefore  a  is  a  mark  of  d, 
which  last  may  be  a  truth  inaccessible  to  direct  obson'aiion.  In  liko 
mamier  it  is  allowable  to  say.  Suppose  that  a  were  a  mark  of  A,  b  ofc, 
and  e  ofd,  a  would  bo  a  mark  of  J,  which  last  conclusion  was  not  thought 
of  by  those  who  laid  down  the  premissea.  A  system  of  propositions  as 
rijmplicated  as  geometry  might  bo  deduced  from  assumptions  whicli  are 
false;  as  wns  Hone  by  Ptolemy,  DescartcB,  and  others,  in  their  attempts 
to  explain  synthetically  tho  phenomena  of  the  solar  system,  on  the  sap- 
poditiun  that  the  apparent  motions  of  the  heavenly  bodies  wcro  the  real 
motions,  or  were  produced  in  somo  way  more  or  less  different  from  the 
true  one.  Sometimes  the  same  thing  is  knowingly  done,  for  the  pur- 
pose of  showing  tho  EiTsity  of  the  assumption  ;  which  is  called  a  rrtluc- 
fio  ad  ahaurdum.  In  such  cases,  the  reasoning  is  as  follows:  n  is  a 
mark  of  i,  and  i  ofc ;  now  if  c  wei-o  also  a  mark  of  t^,  a  would  he  a  mark 
of*/;  but  (7  is  known  lo  he  amark  (if  tho  alieence  of  o;  consequently  a 
would  be  a  mark  of  its  own  absence,  which  is  a  contradiction ;  there- 
fore c  is  not  a  mark  of  d. 
Y 
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I  5.  It  has  even  been  held  by  some  pbilosophera,  that  all  ratiocina- 
tion rests  in  the  hist  resort  upon  a  reductio  ad  abturdum  ;  since  the 
way  to  cnlbrco  osficnt  to  it,  in  cat^o  uf  obscuiity,  would  be  to  show  that 
if  the  conchinion  be  denied  we  must  deny  some  one  at  lea«t  of  the 
premisses,  which,  as  they  are  oil  6iippo3cd  true,  would  be  a  contradic- 
liou.  And,  in  accordance  wilIi  lhi»,  many  have  tliought  llmt  tlio  pecu- 
liar ualiireof  the  evidence  of  ratiocination  cnnitiKted  in  the  impossibility 
of  lulmitting  the  premisses  and  rejectiu<^  the  conclusion  without  a  con- 
ti'adictinn  in  terms.  -  This  theory,  however,  '\a  i]Utte  iniidmiKijiblo  as  an 
axplanation  of  the  groutid«  on  which  raliocinatiun  itself  re.<«ts.  If  any 
ouc  denies  the  conclufion  nolwitliataudiiig  his  &ilmi»Hon  of  the  prein- 
isses,  he  is  not  involved  in  any  direct  end  express  contradiction  untU  he 
\a  compelled  to  deny  Eome  preraiss ;  and  he  can  only  be  forced  to  do 
this  by  a  redmuio  ad  absurditm-,  ihut  in,  by  another  ratiocination :  now, 
if  bo  denies  the  validity  of  the  reafioning  process  itself,  he  can  no  more 
be  forced  to  assent  to  the  second  syllogism  than  to  the  first.  In  truth, 
therefore,  no  one  is  ever  forced  to  a  contradiction  in  terms :  he  can 
only  be  forced  i.>  a  contradiction  (or  rather  an  iniringoment)  of  the 
fundamental  max'TO  of  ratiocination,  namely,  tliat  ^vhatever  has  a  mark, 
has  what  it  is  a  n.Qrk  of;  or  (in  the  case  of  universal  propositions), 
that  wliatcver  is  a  mark  of  a  thing,  is  a  mark  of  whatever  else  chat 
tfaiii^  i»  a  mark  of.  Fur  in  tlio  cose  of  e%-ery  correct  argument,  as  soon 
as  thrown  into  the  syllogistic  form,  it  is  ovidcmt  without  the  aid  of  any 
oilier  syllogism,  that  he  who,  admitting  the  premisses,  fmls  to  draw 
the  conclusion,  does  not  conibmi  to  the  above  axiom. 

Without  attaching  exaggerated  importance  to  tho  distinction  now 
drawn,  I  tliinU  it  euubley  us  to  cliaractcrize  in  a  more  acconte  manner 
than  is  usually  done,  the  nature  of  deraonstrutivo  evidence  and  of  logi- 
cal necessity.  That  is  necessary,  from  which  lo  wlthliold  our  assent 
Would  be  lo  violate  the  above  axiom.  And  since  the  axiom  can  only 
bo  \iolated  by  assenting  lo  premises  and  rejecting  a  legitinate  con* 
elusion  from  them,  nothing  is  necessary  except  the  connexion  between 
a  conclusion  and  premisses ;  of  which  doctnne,  the  whole  of  this  and 
thejircccding  chapter  ore  submitted  as  the  proof. 

We  have  now  proceeded  as  far  in  the  theory  of  Deduction  as  we 
can  advance  in  tho  present  stage  of  our  inquiry.  Any  iiirthcr  insight 
into  the  subject  requires  that  the  foundation  shall  have  been  laid  of 
the  philosophic  theory  of  Induction  itself;  in  which  theory  that  of 
deduction,  as  a  mode  of  induction,  which  we  have  now*  shown  it  to  be, 
wrill  assume  sponianeouRly  the  place  which  belongs  lo  it,  and  will  re- 
ceive its  share  ol'  whatever  light  may  be  thrown  upon  the  great  intel- 
lectual operution  of  which  it  forms  so  important  a  pajt. 

Wo  here,  therefore,  close  the  Second  Book.  The  theory  of  Indue- 
tion,  in  the  roost  comprehensive  sense  of  the  tenn,  will  form  the  6ub- 
V  ».  of  the  Third. 
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Acecfdhv  to  Um  doctrina  now  stated,  th«  higbett,  or  nther  the  only  proper  object  of 
phynee,  is  to  ucertain  those  esiablished  conjnnctiaoa  of  sacceesrre  evento,  which  coi^tl- 
inte  the  order  of  the  niuTene ;  to  record  the  pbeDontens  which  it  exhibits  to  our  obserrii- 
tioDS,  or  which  it  discloses  to  our  flzperimcDta ;  and  to  refer  these  phenoowai  to  their  gaa- 
etal  laws."— D.  Stkwast,  EUmtnta  «/  tk*  PAUMopAy  oftlu  ^mmk  JtfUd,  Tol.  ii.,  clAp.  iv. 
sect.  1. 

"  Id  BDch  eases  the  inductive  and  deductive  methods  of  iwruirr  mar  be  said  to  go  band 
u  hand,  the  tme  verifyiog  the  coDclusions  deduced  by  ttte  otoer ;  ana  the  comtaistion  of 
experiment  and  theory,  which  may  thus  be  brooght  to  bear  in  such  cases,  forms  an  engine 
of  discovery  infinitely  more  powerful  tb&n  either  taken  separately.  This  state  of  any  de- 
partment of  science  is  perhaps  of  all  othera  the  most  interesting,  and  that  which  pramlsas 
the  most  to  research."— Sib  J.  Uebscisl,  Duoovm  on  tks  Stwd^^Ifatmt  PkiuMfkg. 


CHAPTER  I. 

FEELUIINART  OBSERVATIONS   ON    INDUCTION   IN   GBNEBAL. 

§  1.  The  portion  of  the  present  inquiry  upon  which  we  are  now 
about  to  enter,  may  be  considered  as  tiie  principal,  both  &om  its  sur- 
passing in  intricacy  all  the  other  branches,  and  because  it  relates  to  a  pro- 
cess which  has  been  shown  in  the  preceding  Book  to  be  that  in  which 
the  Investigation  of  Nature  essentially  consists.  S^e  have  found  that 
all  Inference,  consequently  all  Proof,  and  all  discovery  of  truths  not 
self-evident,  consists  of  inductions,  and  the  interpretation  of  inductions : 
that  all  our  knowledge,  not  intuitive,  comes  to  us  exclusively  from 
that  sourc^  What  Induction  is,  therefore,  and  what  conditions  render 
it  legitimate;  cannot  but  be  deemed  the  main  question  of  the  science  of 
Iwic — the  question  which  includes  all  others.  It  is,  however,  one 
which  professed  writers  on  logic  have  almost  entirely  passed  over. 
The  generalities  of  the  subject  have  not  been  altogether  neglected  b] 
metaphysicians ;  but,  for  want  of  sufficient  acquaintance  with  the  pro* 
cesses  by  which  science  has  actually  succeeded  in  establishing  general 
truths,  their  analysis  of  the  inductive  operation,  even  when  unexcep 
tionable  as  to  correctness,  has  not  been  specific  enough  to  bo  made 
the  foundation  of  practical  rules,  which  might  be  for  mduction  itself 
what  the  rules  of  the  syllogism  are  for  the  interpretation  of  induction : 
while  those  by  whom  physical  science  has  been  carried  to  its  present 
high  state  of  improvement — and  who,  to  arrive  at  a  complete  theory  of 
the  process,  needed  only  to  generalize,  and  adapt  to  all  varieties  of 
problems,  the  methods  which  they  themselves  employed  in  their  ha- 
bitual pursuits — never  until  very  lately  made  any  serious  attempt  to 
philosophize  on  the  subject,  nor  regarded  the  mode  in  wbi<^  they  ar< 
rived  at  their  conclusions  as  deserving  of  study,  independently  of  the 
conclusions  themselves. 
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Although,  for  cheac  reasonit,  there  is  not  yet  extant  a  body  of  liutue- 
tive  Logic,  scieutifically  coMtructed ;  the  ntatmals  for  its  cotutruction 
exist,  widely  scattered,  but  nlmndaiH  ;  and  llie  sclcclioii  and  airange- 
mont  of  thoBti  tnatarialfl  is  a  tank  ivith  whirh  inlellertii  of  the  highest 
order,  possessed  of  the  necessary  acquircxncnls,  have  at  length  consent- 
ed to  occupy  themselves.  Wirliin  a  few  years  tlireewTiiers.  profoundly 
versed  in  every  branch  of  phy«ical  science,  and  not  iinaccu«u>med  to 
carry  their  ciKJCulatioua  into  still  higher  regions  of  knowledge,  have 
made  artempts,  of  unequal  but  all  of  very  great,  merit,  towards  the 
creation  of.a  Philosophy  of  Induction  :  Sir  John  Hcrsehel,  in  his  Dis- 
course oh  the  Studif  vf  Natural  Pkiioiophy  ;  Mr.  WhewcU,  in  his  i/iw- 
tory  and  PhUotophy  of  (he  Inductive  Hciencfg ;  and,  groaleat  of  all. 
M.  AugiiHte  Comte,  in  his  Court  de  Phitosophie  Positive^  a  work  which 
only  requires  to  be  better  known,  to  place  its  author  in  the  vory  high- 
est clasii  of  Knropeim  tliinkers.  That  the  present  writer  does  noc 
cuntiider  any  of  these  philosophers,  or  even  all  of  them  together,  to  have 
entirely  accomplished  ihiH  important  work,  is  implied  in  bis  attempting 
to  contribute  something  further  Kiwards  its  acbicvcniont;  but  n-itli  his 
comparatively  iiuperfect  knowledge  of  the  various  physical  sciences, 
the  attempt  would  have  been  dcspente  unless  the  maleriaU  bad 
been  brought  together,  and  had  und«rgone  a  partial  elaboration,  by 
their  more  competent  hands ;  oven  if  he  coulu  have  dispensed  with 
the  many  important  logical  ideas  and  principles,  for  the  first  ttagges- 
tiuu  of  which  be  has  been  indebted  to  one  or  other  of  those  u-riters. 


§  2.  For  the  purpoeee  of  the  present  inquiry,,TnductioQ  may  be  de> 
fined,  the  operation  of  discovenng  and  proviujt  general  propositions. 
It  is  true  that  (aa  already  shown)  the  process  of  indirectly  aacertaining  in- 
dividual facts,  is  aa  truly  inductive  ra  that  by  which  we  establish  general 
truths.  Gut  it  is  not  a  difleront  kind  of  induction ;  it  is  another  form  of  the 
very  same  process;  since,  on  the  one  hand,  generals  are  but  collec- 
tions of  purticulora,  definite  in  kind  but  indefinite  in  number;  and  unthe 
other  hand,  whenorer  the  evidence  which  wo  derive  from  observation 
of  known  cases  justifies  us  in  drawing  an  inference  respecting  oven  one 
unknown  case,  we  should  on  the  same  evidence  be  justified  in  drawing 
r'  a  similar  inference  with  respect  to  a  whole  rlas,"!  of  cases.  The  infer- 
ence either  dues  not  hold  at  all,  or  it  holds  in  all  cases  of  a  certain  de- 
^  Acriptiuii;  in  all  cases  which,  in  curtain  definable  roep«cts,  resemble 
those  we  have  observed. 

If  these  remarks  are  just ;  if  the  principles  and  rulc3  of  inference  ar» 
the  same  whether  wc  infer  general  prnpositions  or  individual  facts;  it 
•follows  that  a  complete  logic  nf  the  sciences  would  bo  also  a  complete 
logic  of  practical  business  and  common  life.  Since  there  is  no  rase  of 
legitimate  inference  from  experience,  in  which  the  conclusion  may  not 
le^timaiely  be  a  general  proposition ;  an  analysis  of  ihe  process  by 
which  gcuerol  truths  are  arrived  at,  ia  virtually  an  analysis  of  all  induc- 
tion whatever.  Whether  wc  arc  inquiring  into  a  scientific  principle  or 
into  an  indindual  fact,  and  whether  we  proceed  by  espcriment  or  by  ra- 
tiocination, every  Ftep  in  ihe  train  of  inferences  is  csweutially  induciivo. 
and  the  legirimacy  of  the  induction  <lepends  in  both  cases  upon  the  same 
condition». 

True  it  is  thai  in  the  case  of  tbo  practical  imjuirer,  who  is  endeavor- 
ing to  ascertain  facta  not  for  the  purposes  d[  science  but  for  those  of 
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biLsineea,  such  for  imtanco  as  the  advocata  or  the  judge,  the  chief  diffi- 
culty ill  one  in  which  tfao  principles  of  indnction  will  aflbrd  him  no  as* 
eiatance.  ,  It  lies  not  in  making  his  inductions  but  in  ihc  sefection  of 
ibom;  )in  cbooaing  from  among  all  general  propositions  a»certiiined  lo 
be  tnle,  iboae  which  furnish  him  with  marks  by  which  be  may  trace 
whether  the  given  subject  possesses  or  not  the  prcdieolc  in  qucKtion. 
In  arguing  a  doubtful  question  of  iact  before  a  jnry,  the  general  prop- 
r  ositionH  orprinciples  to  which  the  advocate  appeals  are  mostly,  in  tfacm- 
Uelves,  sufficiently  trite,  and  asscMitciI  to  as  soon  as  stated  i  his  sltill  tics 
in  bringing  his  cane  under  thofie  propositi onm  or  principle«  ;  in  calling 
to  mind  such  of  the  known  or  recognized  maxima  of  probability  as  a(l- 
mit  of  sppliattiun  tu  the  caw  ui  hand,  and  solocting  trora  among  them 
those  best  adapted  to  bis  obiect.  Success  is  here  dependent  npon  nat- 
ural or  acquired  sagacity,  aided  by  knowledge  of  the  particular  Kubjcct 
and  of  subjects  albed  with  it.  Invouiion,  though  it  can  be  ruUivaied. 
cannot  be  reduced  to  rule ;  there  is  no  science  which  will  enable  a  mas 
to  bethink  himself  of  that  which  will  snit  his  purpose. 

But  whou  be  /las  thought  of  something,  science  can  tell  him  whether 
that  which  he  haj4  thought  of  will  suit  bis  purpose  or  not.  The  inquirer 
or  arguer  must  be  guided  by  his  own  knowledge  and  sagacity  in  bis 
choice  of  the  inductions  out  of  which  he  vn\l  construct  his  argument. 
But  the  validity  of  the  argument  when  constnirted,  depends  upon 
pnuclpk's  and  ratwt  be  tried  by  tests  which  are  the  same  for  all  du* 
scriptions  of  inquiries,  whether  tne  result  be  to  give  A  an  estate,  or  to 
enrich  science  with  a  new  general  trulh.  In  the  one  rase  and  in  the 
other,  the  senties,  or  teHtiniuny.  must  decide  on  the  iudividual  facts ; 
the  rules  of  the  svllogism  will  determine  whether,  those  facts  being 
supposed  correct,  tbo  chjuo  rvally  falls  within  the  fimiiulic  of  the  differ- 
ent mductions  under  which  it  has  been  successively  brought ;  and  finally, 
the  legitimacy  of  the  inductions  themselves  must  be  decided  by  other 
rules,  and  lhy»e  it  is  now  our  purnoso  to  investigate.  If  ibis  third  pan 
of  iho  operation  be,  in  many  of  uie  qitestions  of  practical  life,  not  the 
most,  but  the  least  arduous  portion  of  it,  we  have  seen  that  this  is  also 
the  ease  in  some  great  departments  of  tho  field  of  science  ;  in  all  those 
which  are  principally  deductive,  and  most  of  all  in  mathematics ;  where 
tho  inductions  themselves  are  few  in  number,  and  so  obvious  and  ele- 
mentary, that  they  seem  to  stand  in  no  need  of  ifce  evidence  of  experi- 
ence, while  lo  combine  them  so  na  to  prove  a  given  theorem  or  solve  a 
problem,  may  call  fur  the  highest  powers  of  invention  and  contrivance 
witli  which  our  species  ia  gifted. 

If  Ifie  idemily  of  the  logical  processes  which  prove  particular  facta 
and  those  which  etttabUsh  genonil  Hcit-ntific  truths,  required  any  oddi- 
tional  confirmation,  it  would  be  Buthcient  to  consider,  that  in  many 
branches  of  science  single  facts  have  to  be  proved,  as  well  as  princi- 
ples; facts  as  coraplctoly  iudindual  as  any  tliat  aro  debated  in  a  court 
of  justice;  but  which  are  proved  in  tho  same  manner  as  the  other 
truths  of  the  science,  and  without  disturbing  in  any  degree  the  homo- 
geneity  of  its  method.  A  remarkable  example  of  this  is  aifordod  by 
astronomy.  The  individual  facts  upon  which  that  science  groundk 
its  most  important  deductions,  such  facts  as  the  magnitudes  of  the 
bodies  of  the  solar  system,  iheir  disrancea  from  one  ajiolhcr.  the  figure 
of  the  earth,  and  its  rotation,  are  scarcely  any  of  them  accessible  to 
our  meanB  of  direct  observation :  they  are  proved  indirectly,  by  the 
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aid  of  intluctiuns  fuuiidctl  on  utbur  tacts  wliicli  vro  caii  more  Dusily 
reach.  For  example*  the  diKtance  of  the  moon  from  the  earth  was 
detenniiuid  by  a  very  circuiious  process.  The  share  which  direct 
obscrvatiDn  bod  in  the  work  consisted  in  ascertaining,  &t  one  and  tlie 
saiae  itutaDt,  the  zenith  di-ttancea  of  the  moon,  as  seen  &om  two 
points  very  remote  from  one  aoothor  on  the  earth's  sarface.  The 
ascenainincnt  of  these  angular  distances  ascertained  their  supplo- 
tnenl8 ;  and  since  the  angle  at  the  earth's  centre  subtended  by  the 
distance  between  the  two  places  of  obBcrvation  was  dwlucibie  Ity 
spherical  tripfonomeirj'  from  the  latitude  and  lonffiiude  of  ihiwnplares, 
the  angle  at  tlic  moon  itubtendcHl  by  tlie  same  line  became  the  fourth 
angle  of  a  quadrilateral  of  which  the  olber  three  angles  were  known. 
The  four  angles  being  thus  ascertained,  and  two  sides  of  the  quadri- 
lateral bciuj^  radii  of  tlie earth;  the  two  remaining  fiideo  and  the  diag- 
onal, or  in  other  words,  the  moon'8  distance  from  the  two  places  of 
obser\-ation  and  from  live  centre  of  the  earth,  could  be  ascertained,  at 
least  in  terms  of  the  earth's  radius,  from  elementary  llicoroms  of  gootn- 
etr)'.  At  each  step  in  this  demonstration  wo  take  in  a  new  induorioo, 
reprc^onteJ,  in  the  aggregate  of  its  results,  by  a  general  proposition. 

Not  only  is  the  process  by  which  an  individual  astronomical  fact 
was  thus  ascertained,  exactly  similar  to  those  by  wliirh  the  same 
science  establisbes  its  general  truths,  but  moreover  (as  we  have  shown 
to  be  the  caw:  in  all  logitimato  reasoning)  a  general  proposition  might 
have  been  concluded  instead  of  a  single  fart.  In  siiictness,  indeed, 
the  result  of  the  reasoning  it  n  general  proposition;  a  theorem  re- 
specting the  distance,  not  of  the  moon  in  particular,  but  of  aiitf  inao- 
cessiblo  ofijeci ;  showing  in  what  rolatioti  that  dktanco  stands  to  certain 
otbcr  iiutuitities.  And  ^though  the  moon  is  almost  the  only  heavenly 
ttody  the  distance  of  which  from  tlie  earth  can  really  be  thus  aseer* 
tainod,  this  is  merely  owing  to  the  accidental  circumnlanccs  of  tlio 
other  heavenly  twdios,  whicb  n^udcr  them  incapable  of  affording  such 
data  OS  the  application  of  the  theorem  requires;  for  the  theorem  itself 
is  as  true  of  them  as  it  is  of  the  moon. 

We  shall  fall  into  no  error,  then,  if  in  treating  of  Induction,  we  limit 
our  attention  to  iho  oHtablishmont  of  general  propositions.  Tiie  (prin- 
ciples end  rules  of  Induction,  as  directed  to  this  end,  are  the  principles 
and  rules  of  all  Induction ;  and  the  logic  of  Science  is  the  univerpnl 
Logic,  applicable  to  all  inquiries  in  which  man  can  engage,  and  the 
test  of  all  tho  conclusions  at  wluuh  he  can  arrive  by  inference. 


CHAPTER  IT. 
or  WDOcnoNs  imfboperlt  bo  callxix 

(  L  IwrnrcTiOH,  ilioa,  is  that  operation  of  the  mind,  by  which  we  in- 
fer  that  %vbat  wc  know  to  he  true  in  a  particular  cose  or  cases,  vn\]  be 
true  in  all  cases  which  resemble  tho  former  in  certain  assignable 
respects.  In  other  worili.  Induction  is  the  process  by  which  we  con- 
rlntfe  tha"   what    in  inie  of  cciluiu  individuals  of  a  class  is  true  of  the 
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or  that  what  ia  true  at  certain  times  will  be  true  uiidoi' 
cunUa:'  circunistancus  at  all  times. 

This  definition  exciudes  from  the  meaaiiig  of  tlie  tvnn  Induction, 
Tarious  logical  operatioiu,  to  which  it  is  not  unusual  to  apply  that 
aaino. 

;*Jnrluction,  as  above  defined,  is^a  process  of  inferenco;  it  proceeds 
from  the  known  to  the  unknown  ;  laud  any  operation  involving  no  in 
faronce,  any  prucess  in  which  what  seems  the  conclusion  is  no  wider 
than  the  premisAea  iirom  which  it  is  drawn,  does  not  fall  within  ibu 
meaning  of  the  term.  Yet  in  the  common  books  of  Logic  we  find 
ihis  laid  do%vu  as  ihe  most  perfect,  indeed  the  only  quite  p^ect,  form 
of  induction.  In  tlioKo  bookA,  every  process  which  sets  out  from  a 
Ib^a  general  and  terminates  in  a  more  general  expresKion— which  ad- 
mita  of  being  stated  in  iho  form,  "  Thia  and  that  A  are  B,  therefore 
every  A  i*  B"— ia  called  an  induction,  whether  anything  be  really 
concluded  or  not ;  and  the  induction  is  a.i5erted  to  be  not  perfect,  un> 
lees  every  single  individual  of  the  class  A  is  included  in  the  uutccedeni, 
or  premiss :  that  is,  unless  what  we  altirm  of  die  class,  has  already 
been  ascertained  tu  be  true  of  cvirry  individual  in  it,  so  that  the 
nominal  (virtclufiion  is  not  really  a  roncliit%inn,  but  a  mere  rcasaortion 
of  the  premisfles.  If  we  were  to  say,  AU  the  planets  shine  by  tlio 
aunV  light,  from  observation  of  each  soparute  planet,  or  All  the 
Apostloii  were  Jews,  because  this  is  tnie  of  Peter,  Paul.  John,  and 
errery  other  apostle^these,  and  such  as  these,  would,  in  the  phrase* 
ology  iu  question,  be  called  perfect,  and  the  only  perfocl.  Inductions. 
Ttos,  however,  is  a  totally  dinerent  kind  of  induction  from  ours ;  it  is 
no  inference  from  facts  known  to  facts  unknown,  but  a  mere  sliort- 
hand  registrarion  of  facts  kno^vn.  The  two  simulated  ars;uments,_ 
which  we  have  quoted,  are  not  generalizations;  Uio  proposibons  pur- 
porting to  be  conclu.Mons  from  them,  are  not  really  general  proposi* 
tions.  A  general  proposition  is  one  in  which  the  predicate  is  affirmed 
or  denied  of  an  unlimited  niiinbcr  uf  individuaU  ;  namely,  all,  %vliether 
few  or  many,  existing  or  capable  of  exwting,  which  possess  the  prop- 
erties connoted  by  tlie  subject  of  the  proposition.  "All  men  arc  mor- 
tal" docs  not  mean  all  now  hving,  but  nil  men  past,  prcscnl,  and  to 
come.  When  the  signtficwitinn  of  the  term  is  limitml  no  as  to  render  it 
a  name  not  for  any  and  every  individual  fulling  under  a  certain  gen- 
eral description,  but  only  for  each  of  a  number  of  individuals  desig- 
nated as  such,  and  as  it  were  counted  off  individuulty,  the  proposition, 
though  it  may  l>e  gonenil  in  its  language,  is  no  general  proposition, 
but  merely  that  number  of  singular  propositions,  wntten  in  an 
abridged  character.  Tho  operation  may  be  very  useful,  as  most 
forms  of  abridged  notation  ore  ;  but  it  is  no  part  of  the  investigation 
of  truth,  tiumgh  often  bearing  an  important  part  in  the  preparation  of 
the  materials  fur  that  investigapon. 

^  2.  A  eocond  proross  which  roquirAS  to  be  distinguished  from 
Induction,  is  one  to  which  mathematiciaxis  sometimes  give  that  name: 
and  which  so  far  resembles  Induction  properly  so  called,  that  the 
propositions  it  leads  to  are  really  general  propositions.  For  example, 
when  wu  have  proved,  with  respect  to  the  circle,  that  a  straight  line 
caruiot  meet  it  in  more  than  two  points,  and  when  the  same  thmg  has 
been  successively  proved  of  the  ellipse,  tlie  parabola,  and  the  hyper- 
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bola,  it  may  bo  laid  down  as  an  anireraal  property  of  iho  sections  of 
the  cone  In  this  example  there  is  uo  iuduclicoi,  because  there  is  no 
inference:  itie  conclusion  15  a  mt-ro  eumniing  up  of  what  woa  oaeerted 
in  the  various  propositions  from  which  it  is  ttrawTx.  A  case  somewhat, 
thou^  not  alto<;cther,  aimilar,  ia  the  proof  of  a  geometrical  theorem 
by  nit'SiiK  (if  a  diagram.  WlictluT  tliu  diagram  be  on  paper  or  only 
in  tlio  imagination,  th<>  demonstration  (as  we  formerly  obMTTed*)  doet 
nut  prove  directly  the  general  theorem;  it  proves  only  that  the  con- 
clusion, which  the  theorem  asserts  generally,  is  true  of  ibo  particular 
triangle  or  circle  exhibited  in  the  diagram :  but  since  we  perceive  that 
in  tlio  same  way  in  which  we  have  proved  it  uf  that  circle,  it  might 
also  be  proved  of  any  other  circle,  wo  gather  up  into  one  general 
expression  all  the  singular  propositions  susceptible  of  being  chu« 
proved,  and  embody  tbem  iu  an  universal  proposition.  Having  ahown 
that  the  tliree  angles  of  the  triangle  A  itC  are  together  e(jual  to  two 
right  angles,  we  conclude  that  this  is  true  of  every  other  triangle,  not 
because  it  is  true  of  A  B  C,  but  for  the  same  reason  which  proved  it 
to  be  true  of  A  H  C.  <  If  thU  were  to  lie  called  Induction,  an  appro- 
priate name  for  it  would  be,  Induction  by  parity*  of  reasoning.  |  But 
the  term  cannot  properly  belong  to  it ;  the  characteristic  quality  of 
Induction  is  wanting,  since  the  truth  obrained,  though  really  general, 
is  not  believed  on  tlie  evidence  of  particular  instiuices.  We  do  not 
conclude  that  all  triangles  have  the  pn<pcrty  because  some  triangles 
have,  but  from  the  ulterior  demonsrrativa  evidence  which  was  the 
ground  of  our  conviction  iu  the  particular  instanced. 

There  are  neveiilieless,  in  roathemaiica,  some  examples  of  so-called 
induction,  in  which  the  conclusiun  does  bear  the  appoannce  c^  a 
eeneniH?:nHon  grounded  upon  some  of  the  particular  rjises  inchided 
in  it.  A  mathematician,  when  he  has  calculated  a  suflicient  number 
of  the  terms  of  an  algebraical  or  ariihrnedcai  series  to  have  aseer' 
tained  what  is  called  the  late  of  tlie  series,  does  not  hesitate  to  fill  up 
any  nuinlwr  of  ihe  succeeding  terms  Mrithout  repeating  iho  calculations. 
But  I  apprehend  he  only  does  so  when  it  is  apparent  from  a  priori 
considerations  (which  might  be  exhibited  in  the  form  of  demonstnuiou) 
that  fho  mode  of  formation  of  the  subsequent  terms,  each  from  that 
which  preceded  it,  must  1>e  similar  to  the  fonnalion  of  the  terms  which 
have  been  already  calculated.  And  when  the  attirmpt  has  been 
hazarded  without  the  sanction  of  such  general  considerations,  thero 
are  instances  upon  record  in  which  it  bos  led  to  false  results. 

It  is  said  that  Ncwion  di.'icovered  the  binomial  theorem  by  induc- 
tion ;  by  raising  a  binomial  successively  to  a  certain  number  of  powom, 
and  comparing  iboso  powers  with  one  another  until  ho  detected  the 
relation  in  which  the  algebraic  formula  of  each  power  stands  to  the 
exponent  of  that  power,  and  to  the  t^vo  terms  of  the  binomial.  The 
&ct  is  not  improbable :  but  a  mind  like  Newton's,  which  soomed  to 
arrive  per  aaltum  at  principles  and  conclusions  that  ordinary  maibe- 
maticiana  only  reached  by  a  succession  of  steps,  certainly  could  not 
nave  performed  the  comparison  in  quesrion  without  being  led  by  it  to 
the  a  jtriori  ground  of  tne  law  ;  since  any  one  who  understands  suf- 
ficiently the  nature  of  multiplic-ation  to  %'outiire  upon  multiplying 
Boreral  lines  of  figures  or  symbols  at  one  operation,  cannot  but  perceive 
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that  in  raising  a  binomial  to  a  power,  tbo  coofficients  must  depend 
upon  ihe  laws  of  permutation  and  combination  :i  and  aa  noon  as  this  is 
rocogniztid,  the  ibcarciu  is  dcraonstratiMl.  Indeed,  when  once  it  was 
lecn  that  ihi*  law  prevailed  in  a  few  of  the  lower  powere,  its  idonlily 
tvilh  (he  Ian*  of  permutation  would  at  once  suggest  the  conaidcrations 
which  prove  it  to  aUain  universally.  Kvcn,  ihercfure,  Mich  cases  as 
tiiciH?,  aro  but  examples  of  what  I  luive  called  indurcion  by  parity  of 
reaaoning,  that  is,  not  really  itiductiun,  because  not  involving  any  infor- 
eace  of  a  eencral  proposition  trom  particular  instances.* 


^  SwThare  remains  a  third  improper  nso  of  the  term  Induction^ 
which  it  is  of  real  importance  to  cLDar  up,  becatue  the  ilteory  of 
iuluction  hn«  been,  to  no  ordinary  degree,  conliisod  by  it,  and  because 
the  confiffion  is  exemplified  in  the  most  recent  and  moat  olahorate 
treatua  on  the  inductive  pliiKisopby  which  exists  in  our  laii^ai^, 
(  Tha  errtMr  in  question  is  that  of  confounding  a  mere  description  of  a 
set  of  observed,  pheuomciia,  with  an  induction  from  them.  \ 

•Suppo»e  that  a  phenomenon  coiuiats  of  part^,  and  that  these  partft 
are  only  capable  of  being  obser\-cd  separately,  and  ds  it  were  piece- 
meal. When  the  observations  have  been  made,  there  in  a  convenience 
(amounting  for  many  purposes  to  a  necessity)  in  obtaining  a  rf  presen- 
tation of  the  plicnomcuon  as  a  whole,  by  combining,  or,  as  we  may 
say,  piecing  tbe^ic  detached  fragmentji  together.  A  navigator  sailing 
in  the  midst  of  the  ocean  discovers  land  :  he  cannot  at  first,  or  by  any 
ono  observation,  determine  wlicthcr  it  is  a  contjuent  or  an  inland ;  but 
he  coasts  along  it,  and  after  a  few  days,  fmds  himself  to  have  sailed 
completely  round  it :  ho  then  pronounces  it  an  island.  Now  thcrv 
was  no  particular  time  or  place  of  obflorvation  at  which  be  could  ner- 
ocive  that  tliis  land  was  entirely  eurroundod  by  water:  he  ascertamed 
the  fact  by  a  succession  of  partial  obser^'ations,  and  then  selected  a 
general  expression  whirh  summed  up  in  two  or  tliree  words  the  whole 
of  what  he  so  observed.  But  is  there  anything  of  tho  nattn'o  of  an 
induction  in  this  procees  7  Did  he  infer  anything  that  had  not  been 
obsen'cd,  from  something  else  which  had  1  Certainly  not.  That  the 
land  ill  question  is  an  island,  is  not  an  inferonco  frum  the  partiol  facia 
which  the  navigator  saw  in  the  course  of  hin  circwmnavigation ;  it  is 
the  iacta  themselves ;  it  ts  a  summary  of  those  facts ;  the  description  of 
a  complex  fact,  to  which  those  simpler  ones  are  aa  the  parts  of  a  whole. 

Now  there  is  no  diSerence  in  kind  between  this  simple  operation, 
and  that  by  which  Kepler  ascertained  the  nature  of  tho  planetary 
orbita:  and  Kepler's  operation,  all  at  loast  that  was  characteristic  in 
it,  waa  not  more  an  inductive  act  than  that  of  our  supposed  navigator. 

The  object  of  Kepler  was  to  deteimiito  tho  real  path  described  by 
each  of  the  planets,  or  let  us  say  the  planet  Mars  (for  it  was  of  that 
body  that  lie  first  established  two  of  the  three  great  astronomical 
•  truths  which  bear  his  name).  To  do  iliis  there  was  no  other  mode 
than  that  of  direct  observation :  aikl  all  which  observation  could  do 
wm  to  ascertain  a  great  numberof  the  successive  places  of  ih«  planet; 
or  rather,  of  its  apparent  places.  That  the  planet  occupied  succesA- 
nrely  all  these  positions,  or  at  all  events,  positions  which  produced  the 

*  I  tm  hsppj  to  be  abl«  to  t«f«r.  in  eontinnatkn  of  tbta  rfew  of  what  U  called  mductjoa 
m  mtlbowitiM.  to  thfl  hiKhr-st  Enilidi  authorilj  on  lh«  ptiilotophy  of  ttfebn,  Mr.  ftt- 
totk.    8«e  |)p.  lOT-fi  of  bta  profcHiM  WiatiH  o«  Algthrm, 
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tame  irapreaaioos  on  tlie  eye,  and  that  it  piu»c<l  from  one  of  tbe*e  to 
aiii)Cher  iusonstlily,  ind  wilhuut  any  apparent  breach  of  cunlinuUy ; 
thus  much  the  aemea,  wit}i  the  aid  of  uie  prnper  instrumcuiB,  could 
atcenain.  What  Kepler  did  more  than  this,  was  to  find  what  »on  of 
a  curve  tbcso  diftcrput  poinin  would  make,  Aiippusin^  them  to  be  all 
joined  together.  He  expressed  the  whole  aeries  of  the  ohttorvod 
places  of  Mars  by  what  Nlr.  Whovrull  calla  the  general  conception  of 
an  ellipite.  Thia  operation  wa.1  far  from  being  aa  ra^j'  aa  that  of  the 
navigator  who  cxpreasod  the  aeries  of  bia  obaenr'ationa  on  aiicccwiTO 
jHiinta  of  tlie  cotuit  by  the  f;cneral  conception  of  an  inland.  But  it  ia 
the  very  aame  non  of  operation ;  and  if  the  one  ia  not  an  inductioa  but 
a  dcacription,  thia  muat  also  l>e  true  of  the  other. 

To  avoid  miaapprehension,  we  must  remark  that  Kepler,  in  one 
respect,  performed  a  real  net  of  induction;  namely,  iu  concluding  ilist 
bocauae  the  observed  plncea  of  Mara  were  correctly  ropreaenied  by 
poiuta  iu  an  imaginary  ellipac,  therefore  Mard  would  cuuUuuu  to  re- 
valve  in  that  same  ellipse ;  tmd  even  in  concluding  that  the  position  of 
the  planet  durinj^  (ho  time  which  intervened  between  two  obeerra- 
tiona,  muat  have  coincided  with  the  intermf^iliato  points  of  the  curve. 
Hut  ihia  really  inductive  operation  nK]uirea  to  he  carefully  dtstin* 
guiahed  Irom  the  mere  act  of  bringing  the  facta  actually  obaeni'ed 
under  a  general  deacription.  So  distinct  are  iheae  two  opcraiiuna, 
that  tho  one  uught  hove  been  performed  without  the  other.  Men 
might  and  did  make  correct  inductions  concerning  ihe  hoaveidy  mo- 
tions, before  they  had  olnuincd  correct  general  deacriplioiui  of  them. 
It  was  known  that  the  plaanu  always  moved  iu  the  aame  pniha,  long 
before  it  bad  been  sscertiioed  that  those  paths  were  ollip:'t'n.  Men 
oorly  remarked  iliat  the  aanie  set  of  apparent  poaiiiona  relumed  pe- 
riodically. When  they  obtained  a  new  deacription  of  the  phenomenon, 
they  did  nut  necessarily  make  any  further  induction,  nor  (which  ia  the 
tnie  teat  of  a  new  gonerul  truth)  add  anything  to  the  power  of  pnxUc- 
tion  which  they  already  pooaoaaed. 

^  4.  The  deacriptivc  operation  which  enables  a  number  of  details  to 
be  summed  u|»  in  a  single  pmpoaitJon,  Mr.  Whewcll,  by  an  aptly* 
chosen  expreaaion,  has  termed  tho  Colligation  of  Facta.*  '  In  most  of 
his  obscrvationa  c-onccniing  that  mental  proceaa  I  fully  agree,  and 
would  gladly  transfer  all  tliat  portion  of  hia  book  into  my  own  pagea. 
I  only  think  him  mistaken  in  setting  up  thia  kind  nf  operntiun,  which 
according  to  the  old  and  received  meaning  of  the  term  la  not  induction 
at  all,  as  the  tyn©  of  induction  generally  ;  and  laying  down,  thr(.>ughout 
bis  work,  aa  pnnciplua  of  induction,  tho  principlca  of  mere  enlligation. 

Mr.  WTiewell  maintains  that  the  genera!  pn<p4Mrition  which  binda 
together  tlie  particular  fans  and  makes  them,  as  it  were,  ODo  feet,  la 
not  the  mere  autn  of  those  fact:t,  but  something  more,  since  there  m 
introduced  a  conception  of  the  mind,  which  did  not  exist  in  the  fiicti 
tbemaelvea.  ••  The  particular  facta,"  pays  he.t  "  are  not  merely  brought 
together,  but  thi^ro  ta  a  new  clement  added  to  tho  combination  by  the 
very  act  of  thought  by  which  thoy  are  combined. . .  .When  the  Greeks, 
after  long  ohaerving  the  motions  of  Uie  planela,  aaw  that  these  motiotw 
migltt  be  rightly  conaidered  aa  produced  by  tbu  motion  of  one  wheel 
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revolvlug  in  the  inside  of  another  wheel,  thntie  wheels  wero  creations 

ot*  tiieir  minds,  added  to  the  fiu'li  which  they  perceived   by  sonao. 

And  even  if  llie  wheels  were  no  longer  Bup|ia»ed  tu  l>e  material,  but 

were  reduced  to  mere  goomctrttal  spheres  or  cirrlej,  ihey  wei-o  net 

the  tesa  products  of  the  mind  alone — something  addtlional  tu  the  facta 

l4»bsorvoa.     The  same  ia  the  case  in  all  other  discoveries.     The  facta 

[ttro  linotvu,  but  tliry  ore  insulated  and  unconnected,  till  the  dixcovcrer 

|guppUo9  frora  hw  own  store  a  principle  of  connexion.     The  pearU  are 

itliero,  but  ihey  will  not  hang  together  tilt  some  one  nmvides  the  string." 

That  u  conception  r)f  ibc  mind  is  lulroduccd  is  indeed  most  certain, 

and  Mr.  Whewell  has  rightly  staled  elsewhere,  that  U»  hit  upun  tlio 

light  conception  is  often  a  far  more  difficult,  and  more  meritorious 

achievemutit,  than  to  prove  its  uppUcabiltty  when  obtained.     But  n 

concuplion   implies,  ;uid    corro^pnnds   to,  soraething    c-onceivod;    and 

mlthough  the  conception  itself  is  not  in  the  facts,  but  in  nur  mind,  it 

must  be  a  conception  of  something  which  really  is  in  tlio  facts,  tiome 

property  which  ihoy  atrtually  potwe&s,  and  which  they  would  manifest 

tu  uur  «en»es.  if  uur  senses  wore  able  to  take  cognizance  o^  them.     If, 

for  instance,  the  planet  left  behind  it  in  space  a  visible  track,  and  if  the 

observe  were  in  a  fixed  position  at  such  a  distance  above  the  plane  of 

the  orbit  as  would  enable  him  to  sec  the  whole  of  it  at  once,  he  would 

aee  it  to  b«  an  ellipse  ;  and  if  gifled  with  appropriate  instrumcnis,  and 

Sowers  of  locomotion,  he  could  prove  it  to  be  such  by  measuring  its 
iflferent  dimensions.  The^e  things  are  indeed  impussiblo  to  us.  but 
nor  imposaihie  io  thcraficlvea ;  if  thoy  were  so,  Kepler's  law  could  not 
be  true. 

Subject  to  the  indispensahle  condition  which  has  jnst  been  Mated,  I 
eannoi  perceive  tliat  the  part  which  conceptions  have  in  the  operation 
of  atudyingfac^,  has  ever  boon  uverlooked  ornnderralued  as  Mr.  Whe- 
well supposes  it  has.  No  one  ever  disputed  that  in  order  to  reason 
about  anything  wo  miist  have  a  conception  of  it ;  or  that  when  we 
include  a  multitude  of  things  under  a  general  expression,  there  is 
implied  in  the  expression  a  conception  of  something  common  to  those 
thingn.  Due  it  by  no  meaiin  foDows  that  rhe  conception  is  necessarily 
pro-existent,  or  constructed  by  the  mind  out  of  its  oivn  materials.  If 
the  facta  arc  rightly  clas^id  under  the  concuption,  it  ix  because  there 
is  Id  the  facts  themselveB  something  of  which  the  conception  is  itself  a 
copy ;  and  which  if  we  cannot  directly  perceive,  it  is  because  of  the 
limited  power  of  our  organs,  and  not  because  the  thing  iiself  is  not 
there.  The  conception  itself  is  oflen  obtained  by  abstraction  froni  tho 
very  facta  which,  in  Mr.  Whcwell'a  language,  it  is  afterwards  called  in 
to  connect.  This,  Mr  Whewell  himself  admits,  when  he  observes, 
(which  he  does  on  sorora]  occasions,)  how  great  a  service  would  be  retv 
dered  to  Uie  science  of  physiology  by  the  philosopher  "  who  should 
ostablish  a  precise,  tenable,  and  consistijnt  conception  of  life."*  Such 
t  conception  can  only  be  abstracted  from  the  phenomena  of  life  itself; 
from  the  very  facia  %vhich  it  is  put  in  requisition  to  connect.  In  other 
cases  (no  doubt)  instead  of  collecting  tho  conception  from  the  very 
phenomena  which  we  am  attempting  to  colligate,  we  select  it  from 
among  those  which  have  been  previously  collcilcd  by  abstraction  h-nm 
ol]i«r  facta.     In  the  instance  of  Kepler's  lavrs,  the  lattar  was  the  caao. 


*  PhUoMpAjf  ^Ou  Indtttivf  SemieeM,  vol  ti.,  p.  173. 
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Tfa,e  facts  being  out  of  Hie  reach  of  being  observed,  in  any  eacb  miQ- 
nei  as  would  have  enabled  the  senses  to  identify  directly  the  path  ol 
the  planet,  the  conception  requisite  for  framing  a  general  description 
of  that  path' could  not  be  collected  by  ahatraciiun  from  tlie  obaiirvations 
tlieniaelvee ;  the  mind  had  to  supply  hypotheiically,  from  among  the 
conceptions  it  had  obtained  from  other  portioits  of  iLs  experience,  eomo 
one  which  would  correctly  represent  the  serie-s  nf  the  ohfierred  facts. 
It  had  to  frame  a  supposiiinn  rcspect'mg  the  general  course  of  ibe  phe- 
nomenon, ajtd  ask  itself.  If  this  be  the  general  descriptiuu,  what  will 
the  details  bel  and  then  compare  these  vnth  the  ddtailit  arfually 
observed.  If  ihey  agreed,  the  hypothesis  would  serve  for  a  descrip- 
tion of  the  phenomenon :  if  not,  it  was  necessarily  abandoned,  and 
another  tried.  It  is  such  a  case  as  thin  which  gives  color  to  the  doc- 
tiine  that  the  mind,  in  framing  the  descriptions,  adds  something  of  its 
own  which  it  dues  not  find  in  the  facts. 

Vet  it  is  a  fact,  surely,  that  the  planet  doeti  describe  an  ellipse;  and 
ft  fact  which  we  cuiild  see,  if  wu  had  adequate  >isual  organs  and  a 
suitable  position.  Not  having  these  advantages,  but  possestung  the 
conception  of  an  ellipse,  or  (to  express  the  meaning  in  leM  lechnical 
language)  knowing  what  an  ellipse  woh,  Kepler  iiied  whctlior  tho  oh- 
8er%'ed  places  of  the  planet  were  consistent  with  stich  a  path.  He 
fuunil  they  were  »u;  and  he,  consequently,  aaserted  as  a  fact  that' the 
planet  moved  in  an  ellipse.  But  this  fact,  which  Kepler  did  not  add 
to,  b(it  found  in,  the  motions  of  tho  planet,  namely,  that  it  occupifid  in 
sucoossion  the  vurluus  points  in  the  circinnference  of  a  given  ellipse, 
was  the  very  fact,  the  separate  parts  of  which  had  been  separately  ob- 
gervcd;  it  was  tho  sum  of  the  different  observations.  It  superadded 
nothing  to  the  particular  facts  which  it  served  to  bind  together:  'ex- 
cept, indeed,  the  knowledge  that  a  rcscmbtaiire  existed  between  the 
planetary  orbit  und  other  ellipses ;  an  accession  the  nature  and  amount 
of  which  will  be  fully  considered  hereafter.* 

Having  stuteii  this  fundamental  difference  between  my  views  and 
those  of  Mr.  Wheweil,  I  must  add,  that  hiu  ucc^iunt  of  the  manner  in 
which  a  conception  is  selected,  suitable  to  express  the  facts,  appears 
to  me  perfectly  just.  Tho  cxpeiionce  of  all  ininkcrs  will,  1  believe, 
testify  that  the  process  is  tentative ;  tliat  it  consists  of  a  succession  of 
ipiesscs ;  many  being  rejected,  until  one  at  Inst  occun  fit  to  bo  chosen. 
We  know  frwn  Kopler  himself  that  before  hitting  upon  tlie  "  concep- 
tion" of  an  ellipQo,  he  tried  nineteen  other  imaguiary  paths,  which, 
finding  them  inconsistent  with  the  observations,  he  w^as  obliged  to  re- 
jccL  But  us  Mr,  Whcwell  truly  says,  tho  succesaful  hypothesia 
although  a  guess,  ought  not  to  bo  called  a  lucky,  but  a  skillful  guess. 
The  guesses  which  serve  to  give  mental  unity  and  wholeness  to  a 
chaos  of  scattered  particulars,  are  accidents  which  occur  to  no  minds 
but  those  abounding  in  knowledge  aikl  disciplined  in  scienti&c  eombi- 
nations. 

Uow  far  this  tentative  method,  so  indipousable  as  a  means  to  the  col 
ligation  of  facta  for  purposes  of  description,  admits  of  application  to 
tiuluction  itself,  and  what  functions  belong  to  it  in  that  department, 
will  bo  considered  in  the  chapter  of  the  present  Book  which  relates  to 
Hypotheses,    On  the  present  occasion  we  have  chieBy  tc  distioginsfa 


•  Vide  ioTn,  book  it.,  cb.  1. 
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thts  process  of  colligation  from  Indiictinn  properly  so  called:  and  thai 
Uio  lustincliari  may  bo  mado  clcariT,  it  is  well  to  advert  to  a  curious 
anH  intereBting  remark  of  Mr.  Whcwcll,  which  i*  as  Rtrikin^Iy  tnie  of 
the  former  operulioii,  as  it  is  une4|uivocally  false  uf  the  Utter. 

In  difTereiit  I'lage.'^  of  the  progress  of  knotvlcdgo,  plulosopliors  bavc: 
exnpluycd,  U»T  the  colligation  of  tha  same  order  of  facta,  dinurcnt  con- 
toptiotis.  Thu  early  aiul  rude  observations  i>f  the  lioarcniy  tiodies,  in 
vCicli  minute  precinion  was  neither  atlained  nor  sought,  preaentcJ  no- 
tkang  inconaistfDt  with  tlia  reprcseniatinn  of  the  path  of  a  planot  aa  aii 
exact  cin^lo,  having  llic  cartli  for  ita  cenlro.  Aa  ouBorvaiionit  increased 
in  accuracy,  and  fiicts  were  disclosed  which  were  not  rerrmcilable 
Willi  tliis  simple  suppDBition«  for  the  collision  of  those  additional 
facts,  the  supposition  was  \nricd  ;  and  varied  a^ain  and  again  as  facts 
became  more  numerous  and  precise.  The  earth  was  removed  from 
the  centre  to  some  other  point  within  the  circle  ;  the  planet  was  sup- 
posed to  revolve  in  a  suialter  circle  called  an  epicycle,  round  an  im- 
aginary [Kiinr  whicl)  revulvetl  in  a  circle  round  the  earth  :  in  propi'trtioti 
as  ub^ervation  elicited  fresh  facts  contradictor)*  to  these  representations, 
other  epirycles  and  oilier  ctxentrics  were  added,  producing  additional 
complicalioa ;  until  at  last  Kepler  sw«pt  all  these  circleji  away,  and 
substituted  the  conception  uf  an  exact  ellipse.  Even  this  is  found  not 
to  represent  with  complete  correctness  iho  accurate  observations  of 
the  present  day,  which  disclose  many  slight  deviations  from  an  orbit 
exactly  elliptical.  Now  Mr.Whcwell  has  remarked  that  these  auc- 
oesai\'e  general  expressions,  though  apparently  so  conflirting,  were  all 
correct :  they  all  answered  the  purpose  of  colligation  :  they  all  enabled 
die  taind  to  represent  to  itself  with  facility,  and  by  a  sitnultancuus 
glance,  the  whole  body  of  facts  at  that  lime  ascertained ;  each  in  its 
turn  sen'od  as  a  correct  description  of  the  phenomena,  no  far  ns  the 
seiwcs  had  up  to  th.it  time  taken  cognizance  of  them.  If  a  necessity 
oilorwards  arose  for  discarding  one  of  these  general  descriptions  of 
the  pliuiei's  orbit,  and  framing  a  different  imaginary  line,  by  which  to 
express  the  series  of  observed  positions,  it  ^vas  ber^uae  a  number  of 
new  facts  bad  now  been  added,  which  it  was  necessary  to  combine 
with  the  old  f-ict.i  into  one  general  description.  But  this  did  not  affect 
the  correctness  uf  the  former  expression,  conaidered  aa  a  general  state* 
ment  of  the  only  facts  which  it  was  intended  to  repn^wut.  kAnd  so 
true  is  this,  that,  as  is  well  remarked  by  M.  Comte,  these  ancient  gen- 
cralizaticins,  even  the  rudest  and  most  imperfect  of  them,  that  of  uni- 
form moTeraent  in  a  circle,  are  so  far  from  being  entirely  ialse,  tliat 
they  are  even  now  habitually  employed  by  astronomers  when  only  a 
rough  approximation  to  correctness  is  required.  "  L'aatronomie  mo- 
deme,  en  d^ruisant  sans  retour  les  hypotheses  primitiTea,  enTisacdes 
comme  lois  reellcs  du  monde,  a  soigncuscmcnC  inwiitcnu  Icur  valcur 
positive  et  penuanontc,  lu  propricte  Jo  reprf'-seiiler  commodi'raent  lea 
ph^nom^nes  qiiand  il  s'agit  d'une  premiere  ebnuclic.  Nog  reaaourcoa 
i  cet  egard  sont  memo  bien  plus  6tendue«,  precisOment  4  cause  c]uu 
nous  ne  nous  faisuns  aucune  illusiou  sur  la  realite  des  hypotli^soa;  ce 
ijui  noas  permnt  d'nmployer  sans  scniputo,  en  cbaqua  caa,  calle  que 
uoiifl  jugcons  la  pins  avantageuse."* 

Mr.  Wheirell  s  remark,  therefore,  is  as  just  aa  it  is  interesting.    Sue- 

*  CailTS,Onn^PJIiiMqpU«i*Ma(nsKiLu..p,]n2. 
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i^esBive  expriKitiolu  for  ibe  colligattjn  of  obserred  &cU,  ur,  in  otber 
words,  Bucvevsive  dcbciiptioiut  ot'u.  jilienonieiiou  as  a  wbole,  wbicb  bw 
been  observed  oaly  in  paiiA,  inav,  tlijugh  cuuflicting-,  be  all  correct  as 
lar  aa  they  go.  iiat  it  wuuUl  suruly  bu  absurd  to  assort  thi»  of  con- 
'jU^ing  iiiductiuus. 

'  ^^'he  pbiluaophic  study  of  fecla  may  be  utidertaken  £ir  tbiree  dif- 
IJaniitt  purposcJt:  tlm  simple  dcscriptiuii  of  llio  fact*;  ibcir  cxpluiB* 
don ;  vv  tlicir  prcdtt-tioii :  meaiitng  by  predictioii,  ibe  determiiitttiop 
uf  the  coiiditiuDa  uudus  which  similar  facta  may  be  expected  again  to 
occur.  To  the  first  of  tliL-BO  three  operatious  the  uaiuu  uf  InductioD 
diKH  uiit  pruperly  belong:  to  the  other  two  it  does, VNow,  Mr. 
WbewellV  owei'vation  in  true  of  the  tirst  alunc.  Considered  oa  a 
mere  deiwription,  tins  circulai-  theory  of  the  beuvcoly  muliuua  repre- 
tHBntu  perl'eclly  well  their  gmu-ml  features ;  aud  by  adding  epicycles 
witliout  limit,  tbosc  motions,  even  as  now  know-n  to  ua,  might  be 
exprt'sued  with  any  degree  of  accuracy  that  might  be  required.  Tbo 
only  real  advantage  of  the  elliptical  iheory,  ab  a  mure  deseriptioD, 
would  l)e  its  simplicity,  and  the  coiwequent  facility  of  conceiTtng  it 
and  rcusoiiiiig  about  it :  fci  it  would  not  reully  be  more  true  than  the 
uilier.  Difl'eroDt  deacripiions,  therefore,  may  lie  all  true:  but  noi, 
surely,  di£icruul  cxplajutiiun:).  The  doctrine  tJiat  the  hemvenly  Imdies 
moved  by  a  virtue  inbcrcni  in  llieir  celestial  nature;  the  doctriuc  thai 
they  were  moved  by  impact,  (which  led  to  the  bypotheaifi  of  vorticQA 
aa  the  only  iupelliog  tiitcL-  capable  u(  whtrliiic;  bodies  in  circles,)  aud 
the  Newtoiiirin  ductmie,  ihiit  itiey  are  moved  by  the  composition  of » 
centri[)eial  with  on  origiual  projectile  force;  all  these  are  explana- 
tiuiia,  coUccCed  by  real  inducliiiii  from  nupposed  panillcl  coDtti ;  aiid 
diey  were  all  succetwively  received  by  pbijosopbers,  as  scientific 
truUis  en  thu  subject  of  the  beavcniy  bodies.  '  Can  it  be  said  of 
these,  as  we  said  of  the  diHerent  de«rriptions,  that  they  are  all  cnie 
as  far  as  they  go  i  la  it  not  dear-  that  one  only  can  be  true  in  any 
degrvc,  aud  the  other  iwo  must  be  uhogetbcr  false  t  So  much  for 
uxplaiiuliuus :  let  us  uovr  compare  different  predictions :  the  iirst, 
liiat  eclipHV^i  will  occur  whenever  uiie  planet  or  satellite  is  so  titnulcd 
OA  to  cast  its  shadow  upon  another;  the  second,  ibat  they  will  oeeur 
whenever  uume  great  calamity  is  impending  over  mankind.  Do 
these  I4^'u  doctrines  only  dill'or  in  the  degree  of  their  trulh.  as  ex- 
pit!8«liig  real  facts  witb  unequal  degrees  of  accuracy  J  Assnrcdly 
the  one  L^  true,  and  the  other  absolutely  false. 

In  overy  way,  therefore,  it  is  evident  tbal  when  Mr.  AVliewclJ 
explains  induction  as  tbo  colligation  uf  facts  by  means  of  appro- 
priate conceptions,  that  is,  conceptioiift  which  will  really  express 
them,  be  confounds  mere  desciiption  of  die  obsencd  facta  with  in- 
ference from  those  facts,  and  ascribea  to  the  latter  what  it  a  char- 
acteribtic  pixiperty  of  the  former. 

There  i*.  liowo\or,  lieiweon  Cotligatiou  and  Induction,  a  real 
correlalion,  wbicli  it  is  important  to  concoivo  conectly.  UolligstioD 
is  not  always  induction;  but  induction  is  always  colligation.  Tlie 
■aBcrtioB  that  die  planots  move  in  ellipses,  was  but  a  mode  of  rep- 
resenting observed  tucts  ;  it  wwn  but  a  colligation  ;  while  the  asserdon 
that  ibey  are  drawn,  or  tend,  towards  the  sun,  n-as  the  statement 
uf  a  new  fact,  infcned  by  induction.  Hut  the  indnrtion,  tmcv  mude, 
tucomplislies  the  p»rpoiiC!i  of  cvlliKalian  likewise.     It  brings  tbo  same 
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hcia,  vrfaich  Kepler  had  connected  by  his  conception  of  an  ellipw, 
under  thp  additional  conceplion  of  bodies  acted  upon  by  a  centra! 
force,  and  wtrvcs  thorufore  as  a  new  bond  of  cuntiexiou  for  ihoso 
a  new  principle  for  their  rlaMiHcatinn. 
^Moreo^'cr,  tbat  general  descript^Mi,  which  is  improperly  confounded 
induction,  Is  ncvertbeles.'i  a  necessary  preparation  fur  induction; 
less  necessary  than  corruct  observation  of  tlie  fiictn  theniHelvee. 
Wilbout  the  previous  colligation  of  dctuebcd  obeervations  by  muans 
of  one  general  conception,  we  could  neror  have  obtained  any  basin  for 
an  induction,  except  in  the  case  of  pbenomena  of  very  lirniied  compass. 
Wr  should  not  be  able  to  affimi  any  predicates  at  all,  of  a  subject  in- 
c:ipublo  of  beinj,'  obser^'od  othenvine  than  pioeemeal :  much  less  could 
we  extend  those  predicates  by  induction  to  other  similar  subjects. 
Induction,  therefore,  always  presupposes,  not  only  that  the  necessary 
observationa  are  made  with  the  necoasary  accuracy,  hut  also  that  the 
results  of  these  observations  are.  so  far  aa  practicable,  connected 
together  by  gencnti  descriptions,  enabling  the  tniud  to  represent  to 
il^lT  aa  irholes  whatever  phenomena  are  cnpahltt  of  being  so  rep* 
lented. 

!'d  suppose,  however,  tliat  nothing  more  h  required  from  the  concep- 
Bon  than  that  it  shall  ser\'e  lo  connect  the  obsemilions,  would  be  to 
Bnbsiitute  hypothesis  for  theory  and  imagination  for  proof  The 
conuecting  Ituk  must  bo  some  character  which  reaVif  exists  in  the  facta 
themselves,  and  which  would  manifest  itself  therein  if  the  conditions 
could  be  realized  which  our  organs  of  sense  require. 

What  more  may  be  usofijlly  said  on  the  subject  of  CoHigtitioD,  or  of 
the  correlative  expression  invented  by  Mr.  Whoncll,  the  Explicaliun 
of  Conceptions,  and  generally  on  the  subject  of  ideas  and  menl4il 
representations  as  connecloil  with  the  study  of  facts,  will  find  a  more 
appropriate  place  in  the  Fourth  Bt^ok,  on  the  Oiierutioiia  Subsidiary 
to  Induction :  to  which  the  reader  must  refer  for  the  removal  of  any 
difEculiy  which  the  present  discussion  may  have  left. 


CHAPTER  lU. 

Of  THE  CROIJND   OF   INOOCTION. 

%  1.  Indcction  properly  so  called,  as  distinguished  from  those  mental 
operations,  sometimes  though  improperly  designated  by  the  name, 
which  I  have  attempted  in  iho  preceding  chapter  to  characterize,  may, 
tlien,  be  summarily  defined  a-t  General! zutiun  from  Experience.     It 

isist6  in  inferring  from  some  individual  in^tancen  in  which  a  phe- 
lenon  is  obiicr^-ed  to  occur,  that  it  occurs  in  all  inetancea  of  a 
"certain  cluss ;  namely,  in  all  which  rraembU  the  former,  in  what  are 
reigiirded  as  itw.  material  circumstances. 

In  what  way  the  material  circumstances  arc  to  be  distinguished  from 
those  wliich  arc  immaterial,  or  why  some  of  the  rircumsitmccs  are 
material  and  oth(>r*  not  so.  we  are  not   yet  ready  to  point  out.     WiT* 
must  first  observR,  that  there  is  a  principle  implied  in  the  verj*  state- 
ment of  what  Induction  is;  an  assumption  witn  regard  to  the  c4>urBu 
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of  nature  und  tbe  onlor  of  the  universe :  namely,  tlitU  there  ore  such 
things  in  nature  u  parallel  caxoa ;  tlmt  what  liapponu  once,  will,  undar 
a  BuHiciciit  degree  of  similotiiy  uf  circuDiBtatiL'cfi,  liappeo  again,  andy 
not  only  again,  but  always.  This,  1  say,  is  an  a-wumption.  involved  in 
every  case  of  induction.  And,  if  »'c  consult  the  actual  couree  of 
narure,  we  find  that  the  assumption  ft  wttminted;  the  fact  iit  so.  The 
universe,  we  find,  ia  so  constituted,  that  whatever  'u  true  in  any  one 
case,  is  true  in  alt  caatot  of  a  certain  descnpuon;  the  uiily  difficulty  to,  ■. 
to  lind  irAat  dctcription.  ..— -/ 

Thit!  universal  fact,  which  is  our  warrant  for  all  inference  from  expe- 
rience, has  been  dcttcribcd  by  dUFcrcnt  philosophers  in  diiTercut  ibrms 
of  language  :  tluu  iliu  course  of  naturo  is  uniform ;  that  the  universe  i» 
governed  by  gimural  laws ;  and  the  like.  One  of  the  mtxtt  usual  of 
these  modes  of  expresttion,  but  also  one  of  the  rooet  inadequate,  ia  that 
which  has  been  brought  into  familiar  n^  by  the  metaphysicians  of  the 
school  of  Reid  and  Stewart.  The  disposition  of  the  human  mind  to 
generalize  from  exporienco — a  pro|M>nAity  considerod  by  these  pbilo- 
sopher»  as  on  instinct  of  oiu*  nature^thoy  usually  describe  under  tlio 
name  of  "tmr  intuitive  conviction  that  the  future  will  re&cmhlc  the 
pa«t."  Now  it  has  been  well  pointed  out  by  Mr.  Bailey,"  that  (whether 
Uie  tendency  be  or  nol  an  originul  and  iiltunatu  element  of  our  nature). 
Time,  in  its  uiodifications  of  paj»t,  nnwrnt,  and  future,  has  no  concern 
eilUer  with  the  belief  iieclf,  or  with  tho  grounds  uf  it.  Wo  believe 
that  hrc  will  bum  bt-morrow,  liecaui^e  it  bumed  today  and  yesterday; 
but  we  believe,  on  precisely  the  same  grounds,  that  it  bunied  before 
we  were  born,  and  that  it  burns  thia  very  day  in  Cocbin-Chino.  It  is 
not  from  tho  pa^st  to  Uio  future,  a^  poat  and  future,  that  we  infer,  but 
from  the  known  to  the  unknowns;  &ora  facta  observed  lo  facts  unob- 
ecr^'cd ;  from  wIihi  wo  have  perceived,  or  been  directly  ctmscious  of, 
to  what  haa  not  come  wiiliia  our  experience.  In  this  last  predicament 
is  tho  whole  region  of  the  fiiture ;  but  also  the  vastly  greater  portion 
,oC  the  present  and  of  the  posL 

/W'haiever  be  the  most  proper  mode  of  expretwing  it,  the  proposition 
that  the  courio  of  nature  is  uniform,  is  the  fiindamcntal  principle,  ur 
I  general  axiom,  of  Induction.  It  would  yet  be  a  great  error  to  offer 
uiis  largo  generalization  as  any  explanation  of  the  inductive  procoBS. 
On  the  contrary,  I  hold  it  to  bo  itself  an  instance  of  induction,  and 
I  induction  by  no  means  of  the  most  obvious  kind.  Far  from  being  the 
I  first  induction  we  make,  it  is  one  of  the  la«t,  or  at  all  events  one  of 
thoae  which  are  latest  in  attaining  strirt  philosophical  accuracy.  Aa 
n  general  maxim,  indeed,  it  has  scarcely  entered  inie  the  minds  of  any 
but  philwopherTflnor  ovon  by  them,  as  we  shall  have  many  opportu- 
nities of  rcmarkillv:,  have  its  extent  and  limits  been  alwnyp  very  justly 
roncoived.  Yet  this  principle,  though  so  far  from  being  our  earliest 
induction,  must  l>e  considered  an  our  warrant  for  all  the  others,  in  cfaia 
afinse,  that  uidesa  it  were  true,  all  other  inductions  would  be  fuHaciouiy 
And  this,  as  wo  have  aU-cady  seen,  is  the  solo  mode  in  which  the  genS^ 
ral  propositions  which  we  place  at  the  head  uf  our  reiutanings  when 
we  throw  them  into  syllogisms,  ever  really  contribute  tn  their  vaHdiry. 
Archbishop  Whately  han  welt  romarkcu,  that  everv  induction  is_^ 
•yllogiam  with  the  major  premiss  suppressed;  or  (as  I  prefer  expreoA' 
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ing  it),  that  every  ttithiction  may  be  thrown  into  the  form  of  a  ayllo- 
gUm,  l>y  BU|iplyii)^  »  major  prottiu^s.  If  ihis  bo  actually  tlouv.  ihe 
nrinc-iple  which  \vh  aru  now  cunftidering,  that  of  tlie  ooifonnity  of  the 
course  of  nature,  will  appear  aa  the  ultimato  major  prcoiLss  of  all  in- 
Huctiotis;  and  will,  therefore,  stand  to  all  indiiciions  in  the  relatiou  in 
which,  OA  ha«  boon  sboivn  at  so  much  longtli,  the  major  proposition  of 
aeyllogisin  always  alandt*  to  the  cuncludioii;  not  cuiitrilmting  at  all  to 
prove  it,  bur  being  a  necefisjiry  condition  of  ita  bein^  proved  ;  since  do 
conclusion  ia  proved  for  which  there  cannot  be  found  a  true  major 
[  protniss.*  . 

It  wa3  not  to  be  expectod  that  in  the  case  of  this  axiom,  any  more 
than  of  other  axioms,  there  should  be  imanimity  among  philosophers 
with  respect  to  tlie  grounds  upon  which  it  is  to  be  rcc^vod  as  true. 
1  have  already  stated  that  I  regard  it  aa  itself  a  generalization  tVom 
exporiunco.  Otlieni  liold  it  tu  be  a  principle  wliich.  antecedently  to 
any  verification  by  experience,  wo  are  compelled  by  the  cooAtitutioD 
of  our  thinking  faculty  to  assume  as  true.  HaviDg  so  recently,  and  at 
so  much  lougtli,  eombuted  a  similar  doctrine  as  applied  to  the  axioms 
of  mathematics,  by  arguments  which  are  in  a  great  measure  applicable 
to  tliB  present  caao,  I  shall  dofer  the  mora  particular  discussiun  of  ibis 

*  Prom  the  bet,  ihai  every  induciicia  may  be  txytenei  in  the  farm  of  a  sylloipfln, 
Arcbbiiboit  Whalely  concludes  that  Itxluction  itvelT  is  bul  s  peeulisr  caac  of  rsUociauioti, 

,  and  Ihal  the  uniTctMul  type  of  all  Inference,  ur  Rtnoonuig,  la  tiie  Syllogism.  Our  ovni 
inquiriiu  hmre  lud  Uii  to  &  dtractly  onpoxitA  nnall.  tnsttf&d  of  rcaoKing  lodaction  irito 
Ratiociaatitm,  it  haa  appeared  lo  ua  tuT  Ratiocinsiion  U  itaelf  naolTsble  into  lndoct»a. 
TbcT  Arcbbtataop's  ihcnry  tnuy.  1  thtok.  bo  sbovrn  t^  bo  fallacioas  by  hilovrinf  out  bis  owq 
train  of  Ibuiignt.    Thtt  ttiiluc-liou,  "  Juliii,  Potitr,  Thmnna,  Ace,  are  inorU),  thererote  oU 

^  jnankiiid  ara  mortal,"  may,  sa  be  juslty  aaya,  be  thruvra  into  a  syllociam  by  pnlixing  aa« 
nsjor  pnmisA  (wttai  i»  (it  any  rato  ■  necMnry  condition  of  the  valiaiiy  of  the  srpunrnt) 

'ttnmely,  (bat  whaletitr  la  imti  of  Jolia,  Peter,  'I'huinna,  6lc.,  m  true  of  all  inaDkind.  So 
ftr  iba  caw  U  made  out ;  wd  Afcbbi^hop  Wtialely  (who.  rodowed  with  n  penctmtm^  nn'l 

.iKtiT«  nthvr  diBO  ■  patkiii  and  persevering  intellect,  aeldoRi  tails  lo  cast  his  foandmg  liri« 
lo  a  grcaif  r  deptb  Inaii  liis  pmtlocoMors,  olid  when  ho  hu  dtioc  thia,  Mcuiwly  aounw  to 
cAio  wln-thf^r  ha  reaches  tli(!  tiuUoiu  or  iinL)  omitted  to  ask  himself  thd  further  questioo, 
Uow  waconteby  the  ntajor  preroiisT  It  iinotaclf-cvidouc;  nay, in  nllcaietof  utiwarmntM 

.gdtenliuitiun.  it  i«  iioi  true.  How,  then,  ii  it  arrived  at  f  Mecestarily  ciltier  by  loductiOQ 
^Ot  nlinciiMlion  ;  and  if  by  mdur.tmn,  ihvn,  on  th^  Archblshop'a  piiiiri|'!i>,  it  is  by  latiocina- 
UuD  atUJ,  that  la,  by  a  gimvidiix  nyllof-taii).  TliLi  |)r<^vioi)>  ■yitogiatn  it  u.  therefore.  i>e<:eaB«ry 
to  conatmct.  Tber«  m,  in  the  lone  nin.  only  otur  posilhic  conatnictioo :  the  real  proof  thai 
wbateret  i«  tme  of  John,  P«ler,  ice.  la  true  of  all  mankind,  can  only  be,  tlist  a  liifli^rRiit 
■opposilion  would  hm  incr^siistpnt  iviih  lti>;  iinifimiiiiy  m'Iiii:Ii  w«i  ktiow  to  axi%l  in  the 
conrsa  of  nature.  Wh>^ihet  iIutc  wuiild  be  ibis  iiii:oi»istciicy  or  not,  may  be  a  matter  of 
long  and  ddtcalft  inquiry ;  but  unless  ihfio  would,  wo  hAv«  no  lofBcient  eroiind  for  the 
major  of  the  inductive  syllof  i^m.  It  hcncv  appoara,  iluit  if  we  throw  tho  wnolr  rourw  of 
atiy  imliir:liVB  argument  into  a  series  of  ayllogwma,  wn  ahnll  tirrivw  by  more  or  fewer  aiepa 
at  an  uttimalo  ayllnsiain.  which  will  have  (or  its  (uajor  premiss  the  principle,  or  axiom,  of 
tho  unifonuity  of  lh«  conrao  of  catufc.    Ildvin^  icochcd  ihl«  point,  wo  have  tho  whole 

I  (ietd  of  induction  latd  out  in  Nyllogiuins,  and  overy  ioalance  of  inference  from  c^perionce 
csfaibHad  •«  the  roncluaion  of  mtincinntion,  ei>ur|it  min ;  hut  that  otu).  unhappily,  inclodM 
sll  iha  tML  Whence  caine  the  univeraal  major  f  what  pnivM  to  ua  that  nolor*  la 
fOToiMd  by  general  laws  f  Where  are  the  pfomiaaea  of  tlw  ayllofiain  of  which  that  is  the 
conclusion  T  Here,  at  least,  i*  a  case  of  induction  whkb  c&ntiot  be  roaoWod  into  ayllofiaiiL 
Anii  utii'.oubtcdlr  it  would  be  iho  ideal  paiiectkoa  of  IndaelMo  Pblloaopby  if  all  other 
grijervl  iruih>  cotiLl  be  eihiliitol  &■  cuiicliisiona  deduced  from  that  widest  goootalizatioo 
ofalL  Hitl  such  a  mo<le  of  pru^BnluiE  them,  however  uaclul  in  giving  coherence  and 
ayateinalic  unity  toourlho)ight»,woulituean  invertiotioftbe  real  order  of  proof.  Thiarrrat 
|i  foneralnation  muat  ilKlf  have  been  founded  oo  pnor  gvneralixatkma :  the  obacnrcrlawa 

'Ct  nature  wnre  di«ci>v('r<.-d  by  mi-nna  iiT  it,  Imt  tlie  moro  obvioua  ones  muat  have  botn 
IHKlorstoDd  and  asaoiiLed  lo  aa  Konoiid  triiibft  before  it  wa<  ever  heard  of.  We  ahould 
lisver  have  darvd  to  af&rm  that  all  phenomena  take  place  according  to  general  laws,  if  we  had 
Aot  tir«t  arrived,  m  the  case  of  a  eivat  maliitudo  of  phonomena,  b1  annte  knowlodftrr  ai  tlie 
Ifcwa  iheiuMlvea ;  whi'rh  could  Tie  iliiite  ni>  uihi^rwiac  tluui  liy  uiductUMi.  AtclitiutiOp 
WHlately 'a  theory,  Iherefon?,  imtdvinf,  m  it  docs,  the  cirtisoquence  that  we  tUrvft  could 
(uve  had  a  auiBle  well-sruunae*^  iii duciion  unteas  ne  had  already  reiwrhed  ^hat  luiihfu 
Scneralitation,  must,  I  conceire,  be  ngordod  aa  atutmable. 
Aa 
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eontroTerte*)  point  in  regard  tn  tho  fundantentuT  aniom  of  imJucrian, 
until  a  more  advanced  period  of  our  inquiry."  At  present  it  is  of 
more  importanco  to  undcrstniid  thnrouqhly  iho  import  »f  tlio  axiom 
itself.  T'or  ilie  proposition,  that  the  courfiP  of  nRtura  in  uniform,  po*- 
ncfsen  rather  the  brevity  suitable  to  {wpular,  than  the  precision  requi- 
site in  jihtloviphica),  lantjiiaj^c :  its  tL-rms  rc(|uire  to  be  exploined,  iind 
a  stricter  than  their  ordinary  sign i(i ration  given  to  them,  before  the 
truth  of  the  assertion  can  be  admitted. 

§  2.  Every  poraonV  cons<;tniisneM  aitaui'CA  him  that  he  does  not  al- 
waya  expect  uniformity  in  the  course  of  evcnlii;  he  does  not  always 
believe  that  the  utiknown  will  be  similar  to  the  known,  that  the  fu- 
ture will  resemble  the  past.  Nobody  believes  that  iho  succeitston  of 
rain  and  fine  weather  mil  1»g  the  sirnio  in  every  future  year  as  in  the 
present.  Nobody  expects  to  have  tho  same  dreams  repeated  every 
night.  On  the  contrary,  everybody  mentions  it  as  »omethint»  extraor- 
dinary, if  tho  coumc  of  nature  it*  constant,  and  rescmblcti  it»clf.  In  tfac>»e 
particulars.  To  look  for  coiiMoTicy  where  constancy  is  not  to  bo  ex- 
pected, as,  for  instance,  that  a  day  which  has  once  brought  good  for- 
tune will  always  be  a  fortunate  day,  in  justly  accounted  superstition. 

Tho  cour»o  of  nature,  in  truth,  U  not  only  uniform,  it  is  alfto  infi- 
nitely various.  Some  phenomena  are  always  seen  to  recur  in  the  very 
same  combinations  in  which  we  met  with  them  ot  fii-st;  others  seem 
altogether  capricious;  while  some,  which  we  had  been  accustomed  to 
regard  as  bound  down  exclusively  to  a  particular  set  of  combinations, 
wo  TUiexpecledly  find  detached  from  gome  of  the  elements  with  which 
we  had  hitherto  found  them  conjoined,  and  united  to  others  of  quite 
acootraiy  description.  To  on  inhabitant  of  Central  Africa,  fifty  yeara 
agt),  no  fact  probably  appeared  to  rest  upon  more  uniform  experience 
than  this,  that  all  human  beings  are  black.  To  Kuropeans,  not  many 
years  ago,  the  proposition.  All  swans  are  white,  appeared  an  equally 
unequivocal  instance  of  uniformity  in  the  course  of  nature.  Further 
experience  bos  proved  to  both  that  they  were  mistaken  ;  but  they  had 
tn  wait  fifty  centuries  for  this  experience.  During  that  long  time, 
mankind  believed  in  an  uniformity  of  the  course  oi  nature  where  no 
such  uniformity  really  existed. 

According  to  the  notion  which  the  ancients  entertained  of  induction, 
the  foregoing  were  cases  of  as  Icgitiroato  inference  as  any  inductions 
whatever.  In  those  two  instances,  in  which,  the  conclusion  being 
false,  the  grouiul  of  inference  must  have  been  insufficient,  tlicro  was, 
nevertheless,  as  much  ground  for  it  as  this  conception  of  induction  ad- 
mitted of.  The  induction  of  the  ancients  has  boen  well  described  by 
Bacun,  under  tho  name  nf"Inductio  per  cmimerationem  aimplicem. 
ubi  non  roporitur  instantia  contradictoria."  It  consists  in  ascribing 
tho  character  of  general  truths  to  all  propositions  which  are  true  in 
e^'ery  instance  that  we  happen  to  know  o£  This  is  the  kind  of  induc- 
tion, if  it  deserves  the  name,  which  is  natural  lo  tho  mind  when  unac- 
customed to  Bcienrific  methods.  The  tendency,  which  some  coll  an 
instinct,  and  which  othrrs  account  for  by  association,  to  infer  the  fu- 
ture from  the  past,  the  known  from  the  unknown,  is  simply  a  habit  of 
expecting  that  what  has  been  found  true  once  or  sOYOral  times. 
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and  uavor  yet  found  false,  will  be  found  true  again.     Wliether  Uw 
lAtances  aro  few  or  many,  conclusivo  or  inconchiHiro,  does  not  much 
:t  the  matter:  llic-sc  arc-  coiisidi-rtUtoaa  which  occur  only  on  re- 
in: the  unprompted  Uindency  of  the  mind  is  to  gvnurulizc  its  ex- 
mce,  provided  tliia  points  sU  in  one  direction ;  provided  no  other 
expcriunco  of  a  conflicting  character  comes  uiisoui^ht.     The  notion  of 
seeking  ir,  of  experimenting  for  it,  of  interrogating  nature  (to   use 
Bacon's  expression),  is  of  much  later  growUi.    The  obnervation  of  nature, 
by  uncultivated  intelleel^  is  purely  pa^saivo :  they  take  the  facta  which 
It  themaolvca,  witliout  taking  iha  trouhle  of  searching  for  inoro  i 
ta  n  superior  mind  only  which  asks  jtaelf  what  factA  ore  needed  to 
lable  it  to  come  to  a  sure  conclusioti,  and  then  looks  out  fur  these. 
But  allhou(rh  vf«  have  always  a  propensity  to  gcncralixo  from  un- 
rarying  oxpcrience,  wc  aro  not  always  warranted  in  doing  so.     Uc- 
ire  we  caii  be  at  liberty  to  conclude  that  something  Li  uuivcnHiUy  true 
we  have  never  known  an  instance  to  tlio  cuntxary,  it  mu-it  be 
>vod  lo  us  iliut  if  there  were  in  nature  any  instances  to  the  conlmry, 
\yt&  should  have  known  of  them.    This  asaui'anco,  in  the  Kruut  majority 
'caM«,  we  cannot  have,  or  can  have  only  in  a  very  moderate  degree. 
le  podubility  of  having  it,  \a  the  fuundation  on  which  wo  shaU  nee 
ier  that  induction  hy  simple  enumeration  may  in  some  reniark- 
>le  cases  amount  to  full  proof.*     No  such  assuninco,  however,  can 
liad,  un  any  of  the  ordinary  subjects  uf  suienliftc  inquiry.     Pupular\ 
'notions  are  usually  founded  upon  induction  liy  simple  enumeration;  I 
in  Hcicucc  it  carries  us  but  a  little  way.     We  are  forced  to  begin  with  ' 
it;  We  must  often  rely  upon  it  provisioually,  in  i)io  absence  of  moans 
'^if  more  searching  iQVcetigatiot).    But,  for  the  accurate  Btudy  of  tmiure, 
■we  require  a  surer  and  a  more  potent  instmmont. 

It  was,  above  all,  by  pointing  out  the  insufficiency  of  Uiis  rude  and 
loose  conception  of  Induclion,  that  Bacon  merited  the  title  bo  gonerally 
•warded  In  him,  of  Kounrler  of  iho  Inductive  Philosophy.  Ihe  value 
his  own  contributions  to  a  more  philosophical  tlioory  of  the  subject 
«a  certainly  been  exaggerated.  Altbongh  (along  with  some  funda-  ^ 
mental  errors)  liis  writings  contain,  more  or  loss  fiilly  developed, 
sereral  of  iho  most  important  principles  of  the  Inductive  Melliod, 
physical  investigation  has  now  fiir  outgi-o*Tn  the  Daconinn  conception 
of  Induction.  Moral  and  ]K)litica]  inquiry,  indeed,  are  as  yet  far 
behind  that  coneepUon.  Tlic  current  end  approved  modes  of  reason- 
ing ou  tliUBO  subjects  are  still  of  the  name  vicious  description  against 
which  Bacon  protested  :  the  method  almost  exclusively  employed  by 
those  professing  to  treat  such  mattura  inductively,  is  the  very  iuductio 
per  eHumerationem  simplicem  which  he  condemns;  and  the  experience, 
which  wo  hear  so  conlidently  appealed  to  by  all  sects,  parties,  and  in- 
tersAtA,  is  Mill,  in  his  own  omphatic  words,  mera  palpotto. 

(  3.  Iq  order  to  a  better  understanding  of  the  problem  which  the 
logician  must  solve  if  he  would  establish  a  scientific  theory  of  Induc- 
tion, let  us  compare  a  few  cases  of  incorrect  inductions  witli  others 
which  ftre  acknowledged  to  be  legitimate  Some,  wo  know,  which 
were  believed  for  centuries  to  be  correct,  were  nevertheless  incorrect. 
Thit  all  tvnuu  are  white,  cannot  have  been  a  good  induction,  aincA 

*  Infra,  chip.  xn.  xtii. 
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conchision  has  turned  <mt  erroneous.  The  experience,  howencer, 
wbicii  ibe  cmiclaiaon  rcfitod  was  gcnuioo.  rrom  the  earli< 
zords,  the  testimaDy  of  all  the  tnbabitanla  of  tho  kuown  world 
uiuuiimous  on  the  point,  llie  uiritbrni  extteriencp,  thei'efnre.  ofihe  »• 
babnants  of  the  Icnnn-n  iftiirid,  afn'^oiog  m  a.  common  rcsull,  wilhoul 
one  known  instance  of  dcriaiion  from  that  result,  ia  not  always 
cient  to  mtahtish  a  general  conclusion. 

But  let  UR  now  turn  to  an  toKtancc  apparently  not  very  dis^milar  tO 
this.     Mankind  weiv  wrong',  it  !*ccuis,   in  concluding;  that  all  HWans 
white:   are  we  sIao  wron^.  when  wo  conclude!  that  all  men'n 
sada  crow  above  their  shouUcra,  and  never  below,  id  spile  of  tha 
Gonflktmg  testimony  of  the  naturalist  Fliuy  1     As  there  were  bUeta 
i^ftwans,  although  civilited  men  had  existed  for  three  thousand  yean  am\ 

le  eonh  without  meeting'  with  them,  may  there  not  also  bv  "  m< 
whoso  beads  do  grow  beneath  their  shouldei^,"  notwithstanding 
raiher  less  perfect  unanimity  of  nef^ative  testimony  from  all  obeerrersi 
Most  persons  would  answer  No ;  it  was  mure  credible  that  a  bij ' 
wioulu  vary  in  ita  color,  than  that  ronn  should  vury  in  tho  relative 

of  his  principal  organs.     And  there  is  no  doubt  that  in  so  saj 
Khey  would  be  n.uht :  but  to  suy  why  they  aru  right,  would  be  imj 
ttibie,  without  entering,  moTO  deeply  than  is  usually  done,  into  the  true ' 
"leory  of  Induction. 
Again,  there  are  cases  in  which  we  reckon  with  tho  most  unfailir 
'confidence  upon  uniformity,  and  other  cases  in  which  we  do  not  cot 
upon  it  at  all.     In  some,  wn  feel  complete  aasunmce  that  the  future  vrt 
resemble  the  past,  the  unknown  be  precisely  similar  to  ihr  knon-n. 

in,  however  invariable  may  be  tho  result  obtained  from  the  iib-^ 
Btances  which  we  have  observed,  we  draw  from  them  no  more  than 
very  ieeble  presumption  that  the  like  result  will  hold  in  all  other  cawtf^ 
That  a  straight  line  is  the  shortest  distance  between  two  poinTs.  we 
not  doubt  to  be  true  even  in  the  region  af  the  fixed  stars.  When  a 
ist  announces  the  existcoco  and  properties  of  a  newly -discovered  «ul 
[atance,  if  we  confide  in  his  accuracy,  we  feel  assured  that  the  mncluiii< 
be  bos  artivf>d  at  wiU  hold  universally,  altliough  the  induction  be  foandeA' 
but  on  a  single  instance.  We  do  not  withhold  our  assent^  waiting  for 
a  repetition  of  the  experiment ;  or  if  we  do,  it  is  from  a  doubt  whether 
the  one  experiment  was  prupcrly  made,  not  whether  if  properly  mode 
it  would  be  conclusive.  Here  then,  is  a  general  law  of  nature,  ii 
lerrod  without  hesitation  from  a  single  instance ;  cm  universal  proj 
sitioa  from  a  singular  one.  Now  mark  another  case,  and  contrast  H 
with  thin.  Not  all  the  instances  which  have  been  observed  since  th« 
bct^inning  of  the  world,  in  support  of  the  general  proposition  diat  oil 
crows  are  black,  would  be  deemed  a  sufficient  pi-esumpiion  of  tlie 
troth  of  the  proposition,  to  outweigh  the  testimony  of  ony.  unexcep* 
tionablo  witness  who  should  afhrm  that  in  some  rc^on  uf  the  cartli 
not  fully  explored,  he  had  caught  atul  examined  a  crow,  and  had  foul  ~ 
it  to  be  gray. 

LWhy  is  a  single  instance,  in  mmo  cases,  sufficient  for  a  complete  ii 
ctiou,  while  in  oihers.  myriads  of  concurring  instanc«»,  without 
igle  exception  known  or  jiresumed ,  go  such  a  very  little  way  towarc 
[AslabiiahiDg  an  universal  pronotiition  II     Whoever  can  answer  this  que 
I  tion  knows  more  of  the  philof^ophy  of  logic  than  the  wiseit  of  the 
dents,  and  has  solved  the  great  problem  of  inducdou. ' 
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or  LAWS  OF  NATUES. 


{  1.  Im  the  contemplatioD  of  that  unirormitjr  iii  tho  course  of  naturoi 
I  which  is  assumed  in  u-very  inference  fioin  experience,  one  of  the  fint 
[observations  that  present  themselves  i«,  tliat  the  uniformity  in  question 
|b  not  properly  miiforiDity,  hut  unifyrmitica.  'The  general  regularity 
^resultd  from  tlie  couxisteuce  of  partial  regularities.*  Tho  courwo  of  na< 
in  general  is  constant,  Iwctiuse  the  counso  of  each  of  the  various 
Fnhenomena  that  compose  it  in  eo.  A  certain  fact  inrariably  occurs 
rVhenevcr  certain  circumstances  arc  present,  and  doca  not  occur  when 
T^tey  are  absent;  the  like  is  true  of  another  fact;  and  so  on.  From 
[diesa  separate  threads  of  connexion  betwceo  parta  of  the  great  whole 
Iwhich  wc  term  nature,  a  general  tissue  of  connexion  unavoidably 
[weaves  itself,  by  which  tho  whole  ia  held  together.  If  A  is  always 
[accximpanicd  by  D,  B  by  E,  and  C  by  F,  it  foUuwa  that  AB  is  accom- 
panied by  DE.  AC  by  DF,  BC  by  EF.  and  finally.  ABC  by  DEF; 
[and  thua  the  general  character  of  regularity  is  produced,  which,  along 

r'th  and  in  the  midst  uf  infinite  diversity,  pervades  all  nature. 
TIio  first  point,  therefore,  to  be  noto^  in  regard  to  wliat  is  caHod  the    i 
uniformity  of  the  course  of  nature,  is,  tliat  it  is  itself  a  complex  fact^    i 
.  cuiiipounued  of  all  the  separate  uniformities  which  exist  iu  respect  to'    ] 
*ingle  phenomena.  ,  TbMe  varioua  uniformities,  when  ascertained  by     ' 
'  what  is  regarded  as  a  auSiciout  uiduction,  we  call  iu  common  porlancCi  / 
iLaws  of  Nature.     Scientifically  Bpcaking,  lliat  title  is  employed  in  o'' 
[Diore  restricted  sense  to  designate  the  uniformities  when  reduced  to 
beir  most  simple  expression,     llius  in  tho  illustnition  already  em- 
iloyed,  there  wero  seven  uniformities  ;  all  of  which,  if  considered  auf- 
Sciently  certain,  would,  in  tho  more  lax  application  of  tho  term,  be 
calfed  laws  of  nature.     But  of  the  seven,  three  alone  are  properly  dis- 
tinct and  independent;  theao  being  presupposed,  the  others  follow  of 
course :  the  three  first,  therefore,  according  to  the  stricter  acccptattoo, 
are  callod  laws  of  nature,  tho  remainder  not ;  because  they  aro  in  truth 
mere  cases  of  tho  three  first;  virtually  included  in  thorn;  said,  there- 
lore,  to  re.*uU  from  them :  whoever  affirms  those  three  has  already 
affirmed  all  the  ro^t. 

To  substitute  real  examples  for  symbolical  ones,  the  following  are 

three  uniforraitift't,  or  call  them  laws  of  nature :  the  law  that  air  has 

height,  the  law  that  prcssuro  on  a  fluid  is  propagated  equally  iu  all 

directions,  and  tho  law  that  prcssuro  in  one  direction,  not  opposed  by 

an  equal  pressure  in  a  contrary  dirocti  on  ^n  reduces  motion,  wtiir.h  iiocA 

not  cease  until  equilibrium  is  restored.     From  these  three  uniformities 

we  should  be  able  to  predict  another  uniformity,  namely,  tlio  rise  of 

the  mercury  in  the  Torricellian  tube.     This,  in  the  stricter  use  of  the 

phrase,  is  not  a  law  uf  nature.     It  in  a  result  of  laws  of  nature.     It  is 

^■etuc  of  each  and  every  ono  of  the  three  laws:  and  is  the  only  occur- 

[tencB  by  which  they  could  all  be  fulfilled.     If  the  mercury  were  not 

ffugtained  iu  the  burumeter,  andsustaiucd  at  such  a  height  that  the  col- 

iipmn  of  mercury  were  eaual  in  weight  to  a  column  of  ihe  atmosphere. 

af  the  same  dtam^ter;  nere  would  be  a  esse,  either  of  the  air  not 
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prDssiug  u[)on  the  enrface  of  ihe  mcrciiry  with  the  force  which  in  called 
ltd  weight,  or  of  the  downwai-J  pressure  on  the  mercnry  no:  being 
propagated  equally  in  on  upward  direction,  or  of  a  body  pressed  in 
one  direction  and  not  in  the  direction  r>ppoflite,  either  not  moving  in 
the  direction  in  which  it  in  pressed,  or  stopping  before  it  had  attained 
equilibrium.  If  we  knew,  thercfoi*e,  the  three  simple  1avt-s,  but  had 
never  tried  the  Torricellian  experimeni.  wo  might  dtdure  its  rosult 
&om  those  laws.  The  known  weij^ht  of  the  air,  combined  mth  the 
position  of  the  apparatus,  would  bring  the  mercury  within  the  first  of 
the  thrco  inductions ;  the  first  induction  would  bring  it  witliin  the  «ec* 
ond,  and  thu  second  within  tho  third,  in  ihc  manner  which  wo  so  fully 
illustrated  iu  treating  of  Ratiocination.  We  flhould  thus  come  to  koow 
the  more  complex  uniformity,  independently  of  specific  experience, 
tbrouvh  our  knowledge  of  the  simpler  ones  tixjm  wliich  it  roHulta:  al* 
though,  fur  reafiona  which  will  appear  hereafter,  aerification  bv  specific 
experience  would  Htill  be  desirable,  and  might  possibly  be  indis- 
pensable. 

Complex  uniforrnities  which,  like  this,  are  mere  cases  of  simpler 
onon,  and  have,  therefore,  been  viriuiJIy  inferred  in  affinntng  those, 
may  with  propriety  be  called  laica,  but  can  scarcely,  in  the  striclneM 
of  scientific  speech,  be  termed  Laws  of  Nature.  It  is  the  custom  of 
philosophers,  wherever  they  can  trace  rcgiilarily  of  any  kind,  to  call 
tlie  general  propot^ition  which  expresces  the  nature  of  that  regularity, 
a  law  ;  as  when,  in  matheiuotics,  wc  speak  of  the  law  of  decrease  of 
the  successive  tenns  of  a  converging  series.^  But  the  expression,  law 
of  nature^  is  generally  employed  by  scienlific  men  witli  a  sort  of  tacit 
reference  to  the  original  sense  of  Uie  word  law,  namely,  ilie  exprewion 
of  ihc  will  of  a  superior ;  the  supenor,  in  (his  instance,  being  the  Ruler 
of  the  universe.  '  When,  therefore,  it.  appeared  that  any  of  tho  uni- 
formities which  were  observed  in  uature,  would  result  spontaneously 
from  certain  other  uniformities,  without  any  separaie  act  of  creative 
will,  the  former  have  not  usually  been  spoken  of  as  laws  of  nature. 
According  to  another  mode  of  expression,  iho  question.  What  are  the 
liiws  of  nature?  may  be  stated  thus  :^What  are  tho  fewest  end  siro- 
plent  as.'iutnpllons,  which  being  granted,  the  whole  exislinfr  order  of 
nature  would  result?  Another  mode  of  stating  it  would  be  thus: 
Wliat  are  the  fewest  general  propositions  from  which  all  the  uniformi 
tins  which  exist  in  the  universe  might  be  deductively  itiferrcd  ? 

As  hits  already  been  hinf«d  (and  will  be  more  fully  di8ciiR.'«ed  here- 
after) every  great  advance  whicb  marks  an  epoch  in  the  progress  of 
science,  has  onsisied  in  a  step  made  towards  the  solution  of  this 
problem.  Even  a  simple  colligation  of  inductions  already  made,  with- 
out any  fresh  extension  of  tho  inductive  inference,  is  already  an  ad- 
vance in  that  direction.  When  Kepler  expressed  the  regularity  which 
exists  in  the  observed  motions  of  the  heavenly  bodies,  by  the  three 

S moral  propositions  called  his  laws,  he,  in  so  doing,  pointed  out 
ree  simple  volitions,  by  which,  instead  of  a  much  greater  number,  it 
appeared  that  the  whole  scheme  of  the  heavenly  motions,  so  far  as  yet 
ODserved,  might  he  conceived  to  have  been  produced.  A  similar,  and 
■till  greater  step  was  made  when  these  laws,  which  at  first  did  not 
Wem  to  be  inchidi^d  in  any  more  general  trutlis,  were  discovered  to 
be  caaea  of  the  llirce  laws  of  motion,  as  obtaining  among  bodies  which 
motailly  tend  towards  one  another  with  a  certam  force,  and  have  had 
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«  certain  iostant&neouB  unpulso  originally  impressed  upon  tfaem.  After 
this  great  discovery,  Kepler's  three  propositions,  though  etill  called 
iBW9.  would  hardly,  by  any  pcnon  accustomed  ui  use  language  mtb 
precision,  be  tcrriicd  laws  of  nalurt' ;  ihat  phrase  wfjuW  bo  rcser^'ed 
ibr  the  simpler  laws  into  which  Nowton,  as  the  expression  is,  resolved 

I  hem. 

According  to  this  language,  every  well  grounded  inductive  gonerali- 
Bftlion  is  either  n  law  of  natiiro,  or  a  result  of  lawn  of  nature,  capable, 
if  those  laws  are  known,  of  being  predicted  fp^m  them.     And  the  prob- 
lem of  Induotive  Logic  may  be  summed  up  in  two  iiuestions  :  How  to 
iBcerlain  the  laws  ul'nature  {  and.  How,  after  having  ascertained  them, 
to  follow  them  into  their  results  t    Ou  the  othur  liund,  wo  must  not  I 
suffer  otiTiwlves  to  imagine  that  thin  mode  uf  statement  amounts  to  a, 
real  analysis,  or  to  anything  but  a  mere  verbal  transformation  of  the 
problem :  Tor  the  cxpreiwioti.  Laws  of  Nature,  means  nothing  but  the^ 
uniformities  which  exist  among  natural  phenomena  (or,  in  other  words,  1 
the  results  of  induction),  wiien  reduced  to  their  simplest  expressionj 

II  is,  however,  something  to  have  advanced  so  far.  as  to  see  that  the 
study  uf  nature  is  the  study  of  laws,  not  a  laW ;  of  uniformities,  in  the 
plural  number:  that  the  diifcrcnt  natural  phenomena  have  their  sepa- 
rate rules  or  modes  of  taking  place,  which,  though  much  iiilerraixud 
and  entangled  with  one  another,  may,  to  a  certain  extent,  be  studied 
apart :  thai  (to  resume  our  funner  metaphor)  the  regularity  which 
exists  ia  nature  is  a  web  composed  of  distinct  threads,  and  only  to  be 
undantood  by  tracing  each  of  the  threads  separately  ;  for  which  pur- 
pose it  is  oflon  necessary  to  unravel  some  portion  of  the  web,  and  ex- 
hibit the  fibres  apart.  The  rules  of  expenracntal  inquiry  ore  the  con* 
trivances  for  nnnivcling  the  web. 

\  2.  In  thus  attempting  to  ascertain  the  genera]  order  of  nature  by 
oscennining  the  particular  order  of  ihe  occurrence  of  each  one  of  the 
phenomena  of  nature,  the  most  scicnti6r,  proceeding  can  be  no  more 
ihun  an  imiirovod  form  of  that  which  was  primitively  pursued  by  the 
human  imdenitaiiding,  aa  yet  undirected  by  science^  When  men  first 
formed  the  idea  of  studying  phenomena  according  to  a  stricter  and 
surer  inothod  than  that  which  they  Imd  in  the  firet  instance  spontane- 
ously adopted,  they  did  not,  confonnably  to  the  well  meant  but  imprac- 
ticable precept  of  De^rarteB,  set  out  from  the  supposition  that  nothing 
had  been  already  ascertained.  Many  of  the  uniformities  existing 
among  phenomena  are  so  constant,  and  so  open  to  observation,  as  to 
force  themselves  upon  men's  involuntary  recognition.  Some  facts  org 
BO  perpetually  and  familiarly  accompanied  by  certain  otbein,  that  man- 
kind loamt,  as  children  now  learn,  to  expect  the  one  where  they  found 
the  oilior,  long  before  they  knew  how  to  put  their  expectation  into 
words,  by  asserting,  in  a  proposition,  the  existence  of  a  connexion  he- 
twoen  thixte  phenomena.  No  science  was  needed  to  teach  men  that 
food  DOurishes,  that  water  drovtms,  or  ()uenchea  thirst,  thnt  the  sun 
give*  light  and  heat,  that  bodies  fall  to  the  ground.  The  first  scien- 
tific intjuirers  assumed  tlicso  and  the  like  as  known  truths,  and  set  out 
from  them  to  discover  others  which  wore  unknown :  nor  were  they 
wrong  in  so  doing,  subject,  however,  as  they  afterwards  began  to  see, 
ta  an  ulterior  revision  of  ihcjie  spontaneous  generalizations  thcmselTM, 
when  the  progress  of  knowledge  pointed  out  fimits  to  ihem,  or  showed 
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their  tradi  to  be  contingent  upon  some  utlicr  circumstance  not  origH 
nally  atleiidod  to.  It  will  appear,  I  think,  from  the  subMwiuent  part  of 
uiir  inqutrv,  that  there  ia  nu  logical  fallacy  in  this  mo<)e  of  proceeding  ; 
btit  vrc  may  9cc  already  that  any  other  mode  is  rigorously  impmctica- 
ble:  lunre  it  \»  impo»(ihle  to  framo  any  scientific  method  of  iiiduciion, 
or  test  of  the  correctness  of  inductions,  unless  upon  the  hypothesta  thai 
BOme  inductions  of  unquc«tionabte  certainty  hare  been  already  made. 
Let  us  revert,  for  instance,  to  one  of  our  former  iIlu8tration«,  and 
consider  why  it  Ja  that,  with  exactly  tho  same  amount  of  cvidcDce, 
both  negritivR  ami  positive,  we  did  not  le^ect  tho  aBttertton  that  there 
are  black  swans,  n'bile  we  should  refuse  credence  to  any  testimony 
which  assorted  that  there  were  men  woarinf;  the'T  hettd^  undemealti 
tlieir  itfaoulders.  The  lirst  assertion  wa«  mora  creoible  than  tho  latter. 
Bat  why  mure  crcdtbluT  So  long  us  neither  phenomcnou  had  been 
actually  witnessed,  what  reaiwn  was  thi^ro  for  finding  the  one  harder 
to  be  l>elievod  than  the  other  1  Apparently,  because  there  is  lesa  eon* 
Htancy  in  the  colors  of  animals,  tliau  in  the  general  structure  of  tbeir 
internal  anatomy.  But  bow  do  wo  know  ihiat  Doubtless,  from 
experience.  It  appeunt,  thou,  that  we  need  experience  to  inform  us. 
!n  what  case-1,  or  m  what  sorta  of  coAes,  experience  ie  to  be  relied) 
upon.  Experience  must  be  consulted  in  order  to  learn  from  it  under 
what  circumstances  orguraouts  from  it  vn\\  be  valid.  Wejbave. 
ulterior  tasi  to  wliirh  wo  subject  experience  in  genera! ;  but  we 
.  qitpjjilflBce^  Ica'^wii  test.  Kxpurience  testifies,  that  nniaii|f  tn«  uoi- 
'  fonnities  which  it  exhibits  or  seems  to  exhibit,  3<ime  are  more  to  be 
;  relied  up4m  than  others;  and  uniformity,  tberefore,  may  be  presumed, 
irnm  any  giveif  numlwrof  instftiiceii,  inth  a  greater  degree  of  assurance, 
in  proportion  as  tho  cose  belongs  to  a  class  in  which  the  uniformities 
have  hitlierto  been  found  inoro  uniform. 
~  This  mode  of  correcting  one  generalization  by  means  of  another, 
a  narrower  general  tzotion  by  a  wider,  whicii  common  sense  auggosta 
(_^and  adopts  in  practice,  is  the  real  type  of  scientific  Induction.  AH 
that  art  can  do  is  but  to  give  accuracy  and  precision  to  this  process, 
and  adapt  it  to  alt  varieties  of  cases,  without  any  essential  alteration  in 
ita  principle. 

There  are  of  course  no  means  of  applying  such  a  lest  as  tliat  above 
described,  ttnleas  we  already  possess  a  general  knowledge  of  tlie 
prevalent  character  of  the  uiiiiormttios  existing  tliroughout  nature. 
The  indispotisable  foundation,  therefore,  of  n  scieuiiflc  formula  of 
induction,  must  be  a  siir\-eT  of  the  inductions  to  whicli  mankind  have 
been  conducted  in  unscientific  practice ;  with  the  special  purpL>sc  of 
aacprtaining  what  kiniis  of  uniformities  have  been  found  perfocily 
invariable,  pervading  all  nature,  and  what  are  those  which  have  been 
found  to  vary  with  diflerence  of  time,  place,  or  other  changuablo 
circumstanceK. 

4  3.  The  necessity  of  such  a  survey  is  confirmod  by  the  comideni* 
tion,  that  tlie  stronger  inductions  are  the  touchstone  to  which  we 
always  endeavor  to  bring  the  weaker.  If  we  find  any  mcana  of 
dedncing  one  of  the  less  strong  inductions  from  stronger  ones,  it 
acquires,  at  once,  all  the  strength  of  those  fWim  whirh  it  is  deduced; 
and  even  adds  to  that  »Lrengtb :  since  the  independent  experience  on 
which  the  weaker  induction  previously  rested,  becomes  addiuoiul 


LAWS    or    NATUXB. 


193 


rridpncA  of  Uie  truth  of  the  better  established  law  in  which  it  U  now 
fotuid  lobe  included.  Wo  may  have  inferred,  ft-om  historical  e^Sdence, 
that  the  unconrroUed  government  nf  a  monarchy,  of  ati  aristocracy,  or 
of  the  majority,  will  commonly  bo  a  tyranny:  but  we  are  cntitlod  to 
rely  upoo  thia  general ization  witli  much  greater  assurance  when  it  i& 
shown  to  he  a  cm-ollary  from  «cUl  better  established  Iniths :  the 
intirmiiy  of  human  nature,  and  the  impossibility  of  maintaining  the 

EnHloraiimnce  uf  reason  and  conscience  over  the  seltish  prupemitioa 
y  any  means  except  auch  as  the  iiuppositioii  of  absolute  power  necos- 
suily  excludit).  It  is  at  the  same  iimo  obvious  thai  even  these  great 
facts  in  human  nature  derive  an  accoMion  of  evidence  from  the 
iMttimony  which  history  bears  to  the  effects  of  despotism.  The  fltrong 
Induction  becomes  still  stronger  when  ft  weaker  oiio  has  been  bound 
up  with  it. 

On  the  other  hand.  If  an  induction  conflicls  with  stronger  inductions, 
or  with  coiiclufions  capable  of  being  correctly  deduced  from  them,  then, 
ualoM  upon  reconsideration  it  should  appear  that  some  of  the  stronger 
ioductiuns  have  been  strelche^t  too  fur,  tlic  weaker  one  must  give  way. 
l*he  opinion  so  long  prevalent  that  a  comet,  or  any  other  nnuHual  np- 
pearanca  in  the  heavenly  regions,  was  the  precursor  of  calamities  to 
tnankind,  or  to  ttioiie  at  least  who  witnessed  it ;  tlio  belief  in  the  vera- 
city of  the  oracles  of  Delphi  or  Dodona ;  the  reliance  on  astrology,  or 
on  the  weather-pp]phecie»  in  almouacM  ;  were  doubtless  Inductions  Hup- 
posed  to  be  groundoil  on  experience  :  and  faith  in  Midi  dotu»ionH  seema 
quite  capable  of  holding  out  against  a  great  multitude  of  failures,  pro- 
vided it  be  uourislied  oy  a  rcaftonable  number  of  casual  coinclduuces 
between  the  prediction  and  the  event.  What  has  really  put  an  end  to 
these  insufficient  inductions,  is  their  inconsistency  with  the  stronger  in- 
dttctiocu  subsequently  obtained  by  scientific  inquiry,  respecting  the 
causes  upon  which  ten'e»trial  events  really  de|>end ;  and  where  those 
scientific  tnitlu  have  not  yet  penetrated,  the  same  or  similar  delusions 
still  prevail. 

It  may  Im  affirmed  as  a  general  principle,  that  all  inductions,  whether 
iitTong  or  weak,  which  can  be  coonecteil  together  by  a  ratiocination,  are 
cnnfinnnlory  of  one  another  :  while  any  which  lead  deductively  to  con- 
sequences that  are  incompatible ,  become  mutually  each  other's  tost, 
showing  that  one  or  uthvr  muf^t  bo  given  up.  or,  at  least,  more  guanl- 
edlv  expressed.  In  the  case  of  inducciooA  which  confirm  each  other, 
the  one  which  becomes  a  conclusion  fi'om  ratiocination  rises  to  at  least 
the  level  of  certainty  of  the  weakest  of  those  from  which  it  is  deduced; 
while  in  general  all  are  more  or  less  increased  in  certainty.  Thus  the 
Torricollien  experiment,  though  a  mere  case  of  tliroe  more  genorul 
laws,  not  only  strengthened  greatly  the  evidence  on  which  those  laws 
rested,  but  converted  one  of  them  (the  weight  of  the  atmosphere)  Irom 
a  doubtful  generalization  into  oao  of  the  beet-established  doctnnee  in 
the  range  of  physical  science. 

If,  then,  a  survey  of  the  uniformities  which  havo  been  ascertained  to 
exist  in  nature,  should  point  out  some  which,  as  far  as  any  human  pur- 
pose requiros  certainty,  may  be  considered  as  absolutely  certain  and 
absolutely  universal ;  then  by  means  of  these  uniformities,  wc  nmy  be 
able  to  raise  multitudea  of  other  inductions  to  the  same  point  ii.  rha 
scale  For  if  we  can  show,  M'ith  respect  to  any  induction,  that  cilhei 
it  must  be  true,  or  one  of  these  certain  and  universal  inductions  must 
B  D 
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i>f  an  exception :  the  fonner  ^enentliKntion  ml]  ftttain  th«  ftame 
flutf  ccrtaiaty  and  indcfeaaiblimeM  within  the  bounds  Bssignod  to 
it,  which  uro  tho  attributes  or  tlie  latter.  It  will  bo  pruved  to  be  a 
law ;  and  if  not  a  result  of  other  and  simpler  hiwo,  it  will  be  a  law  of 
nature. 

There  are  such  certain  and  univcnml  inductions;  and  it  is  beeauaa 
there  ar^  such,  that  a  iiogic  of  Induction  is  posaiblA. 


CHAPTER  V. 

OP  THE  LAW  or  DSIVEBflAL  CADSATION. 

{  1.  Tub  phenomena  nf  nature  exist  in  two  distinct  relations  to  one 
anoUier;  that  ofsimulumeiiy,  and  that  of  succession.  Every  phenom- 
enon is  related,  in  an  uniform  manner,  to  some  phenomena  that  coexist 
with  it,  and  to  some  that  have  precodod  or  will  follow  it 

Of  the  uniforrnibes  which  oxi»t  amon^  synchronous  phenomena,  the 
most  important,  on  every  acrotmt,  are  the  laws  of  number;  and  next 
to  tliem  those  of  »poco,  or  in  other  words,  uf  extension  and  fij^ro.  Tho 
laws  rif  number  are  common  to  synchronous  and  siirff>j«ivo  phennme- 
na.  That  two  and  two  make  four,  is  equally  tnie  whether  ine  second 
two  follow  the  firel  two  or  acvrimoany  them,  li  is  as  true  of  duys  and 
Tears  as  of  feet  and  inches.  The  laws  of  extension  and  fijifuro,  (in  other 
words,  the  theoroms  of  goomelry,  frcmi  its  lnwF«t  to  its  hif;hL>st  branch- 
es,) are,  on  the  contrary,  laws  of  simultaneous  phenomena  only.  '  The 
various  parts  of  spucy.  and  of  tho  objects  which  ore  said  to  fill  space, 
coexist;  and  tbe  unvarying  laws  which  are  the  subject  of  the  science 
of  Bcometry,  are  an  expression  of  the  roodo  of  their  coexistence. 

This  is  a  clasA  of  laws,  or  in  other  wordH,  of  uniformities,  fiir  tho  con- 
prehension  and  proof  of  which  it  is  not  neresnary  to  suppnnn  any  lapse 
of  time,  any  variety  of  facts  or  events  succeeding  one  another.  If  all 
tho  objects  in  the  universe  were  unchanjjenbly  fixed,  and  had  remainod 
in  that  condition  from  eternity,  the  propositions  of  ijcomelry  woold  still 
bo  tnio  of  thoe*;  objects.  All  thinj*s  which  piwsosa  exiciwion,  or  in  other 
words,  which  fill  space,  are  subject  to  gRometricnl  la-ws.  Possessing 
extension,  they  possc«s  fij^ure,  poMe«etng  fifnire,  ihey  must  possess 
some  figure  in  panicular,  and  have  nil  the  nroppnies  which  geometry 
assigns  to  that  hguro.  If  one  body  bn  a  f^phere  and  the  other  a  cylin- 
dor,  of  equal  height  and  diameter,  tho  one  will  bo  exnclly  two-lhirds 
of  the  other,  let  the  nsinre  Ht>rl  quality  of  the  material  be  what  it  will. 
Again,  each  body,  and  each  point  of  a  body,  must  occupy  some  place 
or  pofliiion  among  other  bodies;  and  llie  position  of  two  bodies  rda- 
tively  to  each  other,  of  whatever  nature  the  bodies  be,  may  Iw  uner- 
ringly inferred  from  the  position  of  each  of  them  relatively  to  any  third 

In  the  la'h's  of  number,  then,  and  in  those  of  space,  we  recogniste, 
in  the  most  unqualified  manner.  The  rigorous  universslity  <^if  which  we 
are  in  quest.  Those  laws  have  heen  in  all  ages  the  type  of  certainty, 
the  standard  of  comparison  for  all  inferior  degrees  of  eridence.  Their 
invaiiBhIlity  is  so  perfect,  that  we  are  unable  eren  to  conoeiTe  any 
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excepiion  to  them;  and  philoBophors  have  beon  led,  although  (as  1 
have  cnJoavorcil  to  show)  erroneously,  to  consider  their  evidence  as 
Iviug  hot  ia  expeiience,  but  in  tbo  original  coiisiitutiun  uf  ihu  human 
iDtclleci.  If,  therefore,  from  the  laws  of  (tpacn  and  uutnl^er,  we  wem 
able  to  doduc-e  utiifortuitics  uf  any  other  descriptiou.  thin  would  be 
conclusive  evidence  tn  us  that  ihoae  other  uoifonuiiieci  pussesMed  die 
tame  degree  of  ngoroua  certainty.  But  thia  we  catinut  do.  Knnn 
laws  of  apace  ajid  number  alono,  nothings  can  bo  deduced  but  laws  of 
space  ana  numhar 

,  Of  all  trutlu  relating  to  phenomena,  the  most  valuable  to  us  are 
ihoftC  which  relate  to  thu  order  of  their  nucce»8ion.  i  On  a  knowledge 
of  ihe»e  is  founded  every  reasonable  anticipation  of  future  feels,  aiid 
whatever  power  we  posRoas  of  influencing;  those  facts  to  our  advantage. 
I  Even  the  lawfj  of  jfL-onictiy  arc  chiefly  of  practictd  importance  to  us  as 
[boin^  a  portion  of  the  prcmiivtes  trom  which  the  order  of  the  eucceMian 
[of  phenomena  may  be  inferred. 

Inasmuch  aii  the  motion  of  bodies,  the  action  of  forces,  and  tbe^ 
[propagation  of  influence!)  of  all  norts,  take  place  in  certain  lines  and 
ovei  definite  spaces,  the  properties  of  thofie  lines  and  spaces  are  an 
important  part  of  the  laws  to  which  those  phenomeiiu  ore  themselves 
I  subject.  Moreover,  motions,  force«,  or  other  inflnrncD«,  and  ttme.4,  aro 
numerable  quantiiicit ;  and  the  properties  of  nurab4;r  are  applicable  Ui- 
tliera  aa  lo  all  other  things.  But  altfaotii^h  the  laws  of  number  and 
apace  are  important  elementa  in  the  ascertainment  of  uniformities  of 
[tuccCBsion,  they  can  do  nothing  towards  it  when  takea  by  tbemselvea. 
'  They  can  only  be  made  inalruuiental  to  that  puriiout  when  we  combine 
with  tliem  additional  prcntLasos,  expresaivc  of  unifomiities  of  5uccus«icm 
already  known.  Hy  talcing,  for  insttanr^t,  as  promi^aes,  iheae  proposi- 
tions: that  bodies  acted  upon  by  an  instantaneous  force  move  with 
uniform  velocity  in  straiKlit  linea ;  that  bodies  acted  upon  by  a  con- 
tinuous force  ranve  witli  accelerated  velocity  id  straight  Vumn ,  and 
that  bodies  acted  upon  by  two  forces  in  difTerent  directions  move  in 
the  diagonal  of  a  pai-allelncjam,  whose  sides  represent  the  directioni 
I  and  quantity  of  those  forces;  we  may  by  combining  ihcsm  truths  tvith 
propositions  relating  to  the  prnpertiea  of  straight  lines  and  of  parallelo- 
grams, (aa  that  a  triangle  is  half  of  a  parallelogram  nf  the  name  basti 
and  altitude.)  deduce  another  important  uniformity  of  succession,  viz., 
that  a  body  moving  round  a  centre  of  force  describes  areas  proper* 
tional  to  the  tim«:<i.  But  unless  there  had  been  laws  nf  sucr^Mion  in 
otir  premisses,  there  could  have  been  no  truths  of  suocesKton  in  out* 
conclusions.  A  similar  remark  might  bo  extended  to  every  other  claM 
of  phenomena  really  peculiar;  and,  had  it  been  attcndra  to,  would 
have  prevented  many  cliimerical  attempts  at  demonstrations  of  0)0 
indenUHistrable,  and  explanations  of  what  cannot  bo  explained.  '' 

It  is  not.  therefore,  irnough  for  us  tliat  the  laws  of  itpace,  which  are 
only  laws  of  simultaneous  phenomena,  and  the  laws  of  numlnir,  which 
though  true  of  successive  phenomena  do  not  relate  li>  (heir  mtccesainn, 
posnoas  that  rigorous  certainty  and  univereality  of  which  we  are  in 
■earch.  We  must  endeavor  to  find  some  law  of  auceossion  which  has 
those  same  attriUites,  and  is  therefore  fit  to  be  made  the  foundation  of 
Jtrocesaea  for  discovering,  and  of  a  tost  for  verifying,  all  nthor  uniformi- 
tiea  of  succession.  Thix  fundainuntal  law  mutit  resemble  the  irutbH  of 
Fgwmntry  in  their  most  remarkable  peculiarity,  that  of  never  being,  in 
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any  instance  whatever,  dcfcaieJ  or  suspended  bj  any  change  ol  cit^ 
cu  instances. 

Now  aiDDDg  all  those  uniformuies  in  the  mccemion  of  phetiDmena, 
which  cororaon  obeen-ation  is  sufficient  to  bring  to  light,  there  are  very 
few  which  hare  any,  even  apparent,  pretension  to  this  rigorous  inde- 
feasibility :  and  of  ilioso  f»>w,  one  only  has  been  found  cajmble  of  com- 
pletely sustaining  it.     In  that  one,  faoweTer,  we  recognize  a  law  which 
la  universal  also  in  another  sonso ;  it  ia  cocxionsivo  Vfilh  the  entire 
field  of  successiTo   phenomena,  all  iiuitanre«  whatever  of  succession  ' 
being  examples  of  it.     This  law  is  the  Law  of  Causation.     It  is  an] 
universal  truth  that  every  fact  which  has  a  bcgitiuing  has  a  cause.         \ 
This  generalizatinn  may  appear  to  some  minds  not  to  amount  to  ' 
much,  since  after  all  it  assertf)  only  this :  "  it  is  a  law,  that  every  erent 
depends  upon  some  law."     We  must  not,  however,  conclude  that  llie 
generality  of  the  principle  is  merely  verbal :  it  will  be  foiuid  upon 
inspection  to  be  no  vague  or  uumcaning  asscrtiou,  but  a  most  iupurt- 
ant  and  really  fundamental  truth. 
» 

§  2.  The  notion  of  Cause  being  the  root  of  the  whole  theory  of  Induc- 
tion, it  is  indispensable  that  this  idea  should,  at  the  very  outsot  of  cm 
inquiry,  bo,  with  the  utmost  practicable  degree  of  precision,  fixed  and 
determined.  If,  indeed,  it  were  neresanry  for  the  purposes  of  induc- 
tive logic  that  the  strife  should  be  quelled,  which  has  so  long  ragAd 
among  the  diflTeront  schools  of  metaphysicians,  i*capccting  the  ongin 
and  analysis  of  our  idea  of  causation ;  the  promulgation,  or  at  least 
the  general  reception,  of  a  true  theory  of  induction,  might  be  cnn- 
sidered  deflperatc,  for  a  long  time  to  come.  But  in  thia  ~tu  in  most 
other  ixitpccts,  the  science  of  the  Investigation  of  Truth  by  means  of 
Evidence,  has  'no  need  to  borrow  any  premisses  fir^m  the  science  of 
the  uttimato  constitution  of  the  human  mind,  except  such  as  have  at 
last,  though  oRan  after  long  controversy,  bo«n  incorporated  into  all  the 
exi!^ti^g  systems  of  mental  phitoeophy.  or  all  but  such  as  may  be  ro- 
gariled  an  esientially  eflete.  _ 

\1  premise,  then,  that  when  in  the  course  of  this  inquiry'  I  speak  of 
the  cause  of  any  phenomenon,  I  do  not  mean  a  cause  which  is  not 
itself  a  phenumenon  ;  I  mako  no  research  into  the  ullimato,  or  otitolo' 
ncal  cause  of  anything.  To  adopt  a  distinction  familiar  in  the  wri- 
tings of  llio  Scotch  metaphysicians,  and  especialty  of  Ileid,  the  causes 
with  which  I  coDcem  myself  ore  not  e^cirnt,  but  phtftical  causes. 
They  are  cnusos  in  that  sense  alone,  in  which  one  physical  fact  may  be j 
said  to  be  the  cause  of  another.  Of  the  efficient  causos  of  phennmena, 
or  whether  any  such  causes  exist  at  all.  I  am  not  called  upon  to  give 
an  opinion.  The  notion  of  causation  is  deemed,  by  the  schools  of 
metaphysics  most  in  vogue  at  the  present  moment,  to  imply  a  myste- 
rious and  must  powerful  tic,  such  as  cannot,  or  at  least  does  nut,  exist 
between  any  physical  &ct  and  that  other  physical  fact  upon  which  it  is 
invariably  consequent,  and  which  is  popularly  tcnned  its  cause :  and 
thence  is  deducml  the  supposed  necessity  of  ascending  higher,  into  the 
easances  and  inherent  constitution  of  things,  to  find  the  true  cause,  the  j 
QBUse  which  is  not  only  followed  by,  but  actually  yrodticet,  the  effect.  M 
No  such  necessity  exists  for  the  purpos4->8  of  the  present  inquiry,  nor 
will  any  such  doctriim  he  found  in  tlio  following  pURcs.  But  noithor 
will  there  bo  fuuud  anything  incompottbte  with  it.     We  are  in  ito  wey 
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lOQcemud  in  tlio  qucjitifin.  VJW  only  notion  of  a  cause,  which  the! 
tDeory  of  iaductturi  lecjuircs,  id  such  a  notion  as  can  be  EE^ined  frnm 
experience.  The  Law  of  Causation,  the  recoguiiiou  of  which  is  the 
main  pilhir  of  inductive  philosophy,  is  but  tho  familiar  tniLh,  that  inva- 
riability uf  »ui:t:es«ioik  i»  found  by  ob»orvaUuu  to  obtain  between  every 
.fact  in  nature  and  aomo  otlior  fact  which  hiui  preceded  it ;  iiid«peud- 
enlly  of  all  conside ration  rc^iiocliug  the  ulunjale  mode  of  pruductiuu 
of  pbeuoidcna.  and  ol'  every  other  quesdoD  regarding  the  uatura  of 
"  Things  in  thcmaelves."^  *• 

Bctwceu  the  uhenuinona,  then,  which  uxidt  at  any  instant,  and  the 
pbeaoiQona  which  exj^t  at  tho  succeeding  instant,  thor«  is  ao  invariable 
Anlor  of  succession ;  and,  a«  we  said  in  speaking  of  the  general  uni- 
formity of  tho  <:our»e  of  nature,  this  web  ui  composed  of  eeuarut J  fibres  i 
lhi«  cnlluctivo  arder  id  made  up  of  particular  ftcquenrcs,  ootainiug  inva- 
riably among  the  tropamlc  parltf.     To  certain  facLi,  certain  facts  always 
do,  aud,  as  we  bolievo,  uUvayti  will,  succeed.     Tbo  invariable  autcceM.^ 
dent  is  termed  the  cause ;  the  invariable  coosequent,  the  effect.     Andl 
-*\s  H[f'^"'iritV^''iy  pf  the  law  of  cassation  coiuiKtii  in  thi«,  thai  every  con-  / 
detjuent  i»  connected  in  thi«  manner  witli  some  particular  antccodentj 
'Or  set  of  aniticodentH.     Let  the  fact  be  what  it  may,  if  it  lias  begun  to 
, exist,  it  was  preceded  by  some  fact  or  facts,  with  which  it  is  invaria- 
bly connected,     X<'or  every  event,  there  exists  some  combination  of 
object})  or  evcntit,  some  given  concurrence  of  circumstauceit,  positive 
and  negative,  the  nLXurrenco  of  which  will  iJwa^'s  be  followed  hy  that 
pbenomonon.     ^V^e  may  not  have  found  out  ivhat  iliiii  concurrence  af 
circunulauceii  may  bo;  but  we  never  doubt  tbat  there  is  i«uch  u  one, 
and  that  it  never  occurs  without  having  the  phenomenon  in  question 
M  its  eSect  or  consequence.     Upon  liie  universality  of  this  truth  de-  f 
pends  the  possibility  of  reducing  the  inductive  process  to  rules.     The  | 
uudoubltid  ussunuicc  we  have  that  there  Is  a  law  to  be  found  if  we  only 
Jcuew  how  to  Hud  it,  will  be  seen  presently  to  be  the  source  from  which 
the  oaauos  of  the  Inductive  Logic  durivu  their  validity. 

§  3.  It  is  seldom.  If  ever,  between  a  consequent  and  one  single  an- 
tecedent, that  this  invariable  sequence  subsists.  It  ia  usually  between 
«  consequent  and  the  sum  of  several  anteceduutjt;  tho  c(mcurTouf:e  of 
them  all  being  requisite  to  produce,  that  is,  tu  be  c^-Ttain  uf  being  fol- 
lowed by,  the  consequent.  In  such  caies  it  is  very  common  to  single 
out  uuc  only  of  the  antecedents  under  the  denomination  of  Cause,  coll- 
ing the  udiurs  merely  Coudilions.  Thus  if  a  man  eats  of  a  particular 
ilish,  and  dies  in  consequence,  that  is,  wuuld  not  have  died  ij'  he  had 
not  eaten  of  it,  people  would  be  apt  to  say  that  eating  of  tliat  iliwh 
was  the  cause  of  his  death.  There  needs  not,  however,  bo  any  inva- 
riable connexion  between  eating  of  ihe  dish  and  death  ;  but  thei« 
certainly  is,  among  the  circumsiauces  whicli  took  place,  some  combi- 
nation or  other  upon  which  death  is  invariably  consequent:  as,  fnr 
instance,  the  act  of  eating  a£  the  dish,  cooihined  with  a  particular  bodily 
constitution,  a  particular  stale  of  present  Iteatth,  and  perhaps  even  a 
certain  state  m  lite  atmosphere ;  the  whole  of  which  circumstanrca 
perhaps  constituted  in  this  particular  case  the  conditioMt  of  the  phenom- 
enon, in*  in  other  tvords  the  set  of  antecedents  which  determined  it, 
and  but  fur  which  it  would  not  have  happened.  The  ruul  Cause,  is 
the  whole  of  these  antecedents;  and  we  have,  philosophically  speak- 
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ing,  DO  ri^ht  to  g'lrc  the  nuno  of  caoeo  to  one  of  ibem,  ext  lasivriy  of 
the  otliom.  What,  in  rhe  ra^e  vre  have  suppoepd,  disg^uuuMt  the  incor- 
r«f-tne«8  of  the  cxprcitsioD,  is  tbis  :  that  the  various  couilitiunti,  except 
the  sittgl*'  one  of  eating  the  food,  were  not  trenU  (that  is.  inBtanhmeoiu 
cliangOA,  or  tincreiiMnna  of  instanlancoiia  changes)  hxxittates,  posseasmg  ^ 
TDore  or  lew  of  permanenc}* ;  and  might  therefore  have  preceded  the  ■ 
cfi'eet  by  an  indefinite  length  of  duratirm,  for  want  of  the  event  whirh 
was  requiai'o  to  coniplote  the  required  concun-enco  of  conditiocu :  h 
while  as  ftoon  iis  that  uvoiit,  cal'mg  the  food,  occurs,  no  other  cauft«  ia  H 
waiteil  for,  hut  the  effect  beginn  iramediately  to  take  place:  and  hence  ^ 
'.he  appearancG  is  presented  of  a  more  immediate  and  clocier  connexion 
iKJtwecn  the  efVecl  and  thai  one  antecedent,  than  between  the  effect 
and  the  remaining  ronditinns.  But  although  wc  mav  think  proper  to 
give  the  name  of  cause  to  that  one  condition,  the  fulfilment  of  which 
completes  the  talc,  and  brings  about  the  effect  without  ibrtlior  delaj ; 
ihia  condition  ha>i  reoily  no  closer  relation  to  the  effect  ihan  any  of  the 
other  conditions  hn».  The  production  of  the  conitequeut  rccjntred 
that  thi^  should  all  rxitt  iinmedintely  previouft,  llinugh  not  that  they 
should  all  begin  to  exist  immediately  previous.  The  statement  of  ifap 
cause  is  incomplete,  nule-w  in  some  shape  or  nilier  we  introduce  all 
tlie  conditions.  A  man  takefl  mercury,  goes  out  of  doora,  and  catches 
cold.  We  Bay,  perhaps,  tlmt  the  cause  of  his  taking  cold  was  ex- 
posure to  the  air.  It  is  clear,  howerer,  that  hia  having  taken  mercury 
may  have  been  a  necessary  condition  of  fats  catching  cold;  and  thoagb 
it  might  cuQsiat  with  usage  to  say  that  the  cause  of  his  attack  was  ex- 
posure to  the  air,  to  be  aC'Curato  we  ought  to  say  that  the  cause  was 
exposure  to  the  air  Ti-hilo  under  the  effect  of  mercury. 

If  we  do  not,  when  aiming  at  accuracy,  enomcrote  all  the  condi- 
tions, it  is  only  becauso  some  of  them  will  in  most  cases  be  under- 
stood without  being  exprcseed,  or  herause  for  the  pnrpo«e  in  view 
they  may  without  detriment  be  overlooked.  For  example,  when  we 
say,  the  cau^e  of  a  man's  dealh  was  that  his  fool  slipped  in  climbing  o 
hidder,  wo  omit  as  a  thing  unnecc^ary  to  be  stated  the  ctrcumatance 
of  his  weight,  though  quite  us  indis]ienHBblo  a  condition  of  ihc  effect 
which  took  place.  When  we  sny  that  the  assent  of  the  crorni  to  a 
bill  makes  it  law,  we  mean  that  the  asaeut,  being  never  given  until  all 
the  (itlier  coiultiions  ni-e  fulfilled,  makes  up  the  sum  of  the  condiliona, 
although  no  one  now  regards  it  aa  the  principal  one.  When  the  deci- 
sion oi  a  legislativr  asi^cmbly  Inis  been  determined  by  the  casting  vote 
of  the  chairman,  we  often  s.ny  that  this  one  person  was  the  cause  of  aH 
the  effects  which  resulted  from  the  enactment.  Vet  wc  do  not  teallj 
sopposQ  that  his  single  vote  contributed  more  to  the  result  than  that 
of  any  other  person  who  vwed  in  the  affirmative ;  but,  &r  the  purpose 
wo  have  in  view,  winch  is  that  of  fixing  hira  with  the  responsibility,  the 
share  which  any  other  person  took  in  the  transaction  is  not  material. 

In  all  these  instancert  the  fact  which  was  dignified  by  the  name  of 
cause,  waa  the  one  condition  which  came  last  into  existence.  But  it 
must  not  be  supposed  that  in  the  employment  of  the  term  this  or  any 
otlier  nile  is  always  adhered  to.  Nothing  can  better  show  the  absence 
of  any  scientific  ground  for  the  di.itinrtion  between  the  cause  of  a  pb^ 
oomenon  and  its  cnnditiona.  than  the  capriciona  manner  in  which  wo 
select  from  amnng  the  conditions  that  which  we  chmwc  l«  dennminate 
tbe  cause.     Howe\-er  numeroua  the  conditions  may  be,  there  is  hardly 
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any  of  them  which  ma;  not,  Dcoordin^totbepu 
iliBcourse,  obtain  that  nominal  preHminence. 
analyzing  the  comlitiona  of  dome  one  tuniiiar 
example,  a  ntone  thrown  into  water  fallB  to  tho  boi 
conditions  of  thin  event  (  In  tlm  first  placa  there 
water,  end  the  stone  mtist  l)o  thrown  into  iha  wato 
sittons  fortnin^  part  of  the  enunriation  of  the  pt 
inclnde  them  also  among  the  cooditiouH  would  bo 
and  this  class  of  conditions,  therefore,  have  ncvor  i 
coufto  from  any  htit  the  nchoolmen,  by  whom  they  were  t^led  tho  ma- 
terial  cause,  ca^ua  materiaiit.  The  next  condition  is,  there  mum  he 
nn  earth :  and  accordingly  it  is  ofloa  said,  that  the  full  of  a  atone  ia 
caused  by  the  earth ;  or  by  a  powor  or  property  of  the  earth,  or  a  force 
exerted  by  the  earth,  all  of  which  arc  merely  roundabout  ways  of  say- 
ing tliat  it  is  caused  by  the  earth;  or,  lastly, tljeearth'sattraclioo;  which 
aUn  is  only  a  technical  m<Mle  of  saying'  that  the  earth  causes  the  motion, 
with  the  additional  particularity  that  the  motion  in  tvwardt  tho  eanh, 
which  is  not  a  character  of  tlio  cause,  but  of  tho  effect.  Let  us  now 
pass  to  another  condition.  It  is  not  enough  that  tho  earth  should  exist  i 
the  body  must  be  within  that  distance  from  it,  in  which  the  earth's 
attraction  preponderates  over  that  o(  any  other  body.  Accordingly  we 
may  Ray.  ana  tho  expression  would  be  confessedly  correct,  that  the 
-cause  of  the  stone's  tulliug  is  its  Iming  u>UhiH  tAf-  apftere  of  lite  earth's 
attraction.  We  proceed  to  a  further  condition.  The  stone  is  immeCHed 
in  water:  il  is  therefore  a  condiliuu  of  it:*  reaching  the  ^uund.  that  its 
(tpeoific  gravity  exceed  that  of  the  surruunding  fluid,  or  in  other  wonis 
thai  it  sunmsH  in  weight  an  equal  volume  of  water.  Accordingly,  any 
one  would  be  acknowledged  to  speak  corre<:tly  who  said,  that  the  cauite 
of  the  stone's  going  to  the  bottom  is  its  exceeding  in  specific  gravity 
the  fluid  in  which  it  is  immersed. 

Thus  wc  see  that  each  and  every  condition  of  the  phenomenon  may 
bo  taken  in  its  turn,  and  with  ufgual  iiroprioty  in  common  parlance,  but 
■vnth  e<pia]  impropriety  in  <icientiHc  discourse  may  be  fipoken  of  as  if 
it  %vcre  the  entire  cause.  And  in  practice  that  particular  condition  is 
Dsaalty  styled  the  cause,  whose  share  in  the  matter  is  superficially  the 
most  coTLspicuouff,  or  whose  rccjuisitoness  to  tho  procluction  of  the  effect 
*Wo  happen  to  bo  insisting  upon  at  tho  moment.  So  great  ih  the  force 
of  this  last  con.<nderarion,  that  it  of^en  induced  us  to  give  the  name  of 
'cauae  even  to  one  of  the  negative  conditions.  Wo  say,  for  example. 
The  cause  of  tho  army's  being  surprised  was  the  sentinel'a  being  off 
'hijtpoat.  But  sinco  tho  sentinel's  ab.<tence  was  not  what  created  the 
enemy,  or  made  the  3«>ldier8  to  bo  asleep,  how  did  it  causo  them  to  be 
surprised  !  All  that  is  really  meant  is,  that  the  event  would  not  have 
happened  if  he  hul  been  at  bis  duty.  His  being  off  his  post  was  no 
producing  cause,  but  thu  mere  absence  of  a  preventing  cause:  it  was 
nimply  equivalent  to  hts  non-exislonco.  From  nothing,  from  a  mere 
negation,  no  consequenre."<  ran  proceed.  All  eflecls  tiro  connected,  by 
the  law  of  causation,  with  some  set  ot'^tMiifWconditioiiR;  negative  ones, 
it  ia  true,  being  almost  always  required  in  addition.  In  other  words, 
every  fact  ur  phenomenon  which  has  a  beginning,  invariably  arisea 
when  some  certain  combination  of  positive  facts  exists,  provided  cer- 
tain other  positive  facts  do  not  exisL 

Sinco,  then,  mankind  are  accustomed,  with  acknowledged  propiiet; 
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BO  far  OS  tho  ordtiiancee  of  languaj^o  are  concomed,  to  give  the  name 
nf'cnuxe  lo  almoeit  any  onn  of  the  conditiuDft  of  a  pbimamennn.  or  aiij 
portiuii  of  Oiu  wholu  number,  urbilralily  »fluclecf,  vsitlioui  excepting 
even  those  conditions  which  iu*e  purely  negative,  aiid  in  tticut»el%-v8 
incapable  of  caiuing  atiythiuu ;  it  will  probably  be  admitted  wittiout 
longer  discussion, aliat  no  one  of  the  conditions  has  more  claim  tu  that 
title  than  anutherAiul  lliat  llie  real  caiutc  uf  the  phenomenon  u  the  aa- 
sembtage  of  all  iScundiliuntt.  There  is,  nu  doulit,  u  icntlcncy  (which 
our  Krsi  exampl^ihai  of  death  tix>m  taking  a  particular  food,  sufii- 
cicntly  illustratca)  to  associate  tlic  idea  of  causation  with  the  proximate 
antecedent  event,  railier  than  with  any  uf  the  antecedent  tlalci,  nr 
permanent  (act«,  which  may  happen  also  to  be  condiiions  of  the  phe- 
nomenon ;  the  reason  lieiug  tliai  the  event  uot  only  cxiKia,  but  begins 
to  eiust  immediately  previous  :  while  lite  other  conditions  may  ttave 
pi-CRxisted  for  an  indeKnite  time.  And  this  tendency  shows  ilaell"  very 
visibly  iu  the  dilfurent  logical  fictionit  which  are  resorted  to  even  by 
phiUmnpherit,  to  avoid  the  necewsity  of  fipving  the  name  of  cau$e  lo 
anything  which  hud  exiuted  fur  on  indolcrmiuato  length  uf  time  before 
the  eflect.  Thun,  rather  than  eay  that  the  earth  c^uach  the  fall  of 
bodies,  they  ascribe  it  to  ^  force  exerted  by  the  eunh,  or  on  aUractio% 
by  the  earth,  abutraccioiiit  which  they  can  ivprcsent  to  themselves  ha 
exhausted  by  each  effort,  and  thoretore  coudtituting  at  each  succesuive 
iaMant  a  fi-eah  act,  simultaneous  with,  or  only  immediately  preceding, 
the  effect.  Inasmuch  as  the  coming  of  llm  circumcituncu  which  com- 
pletes the  assemblage  of  condititin.i,  is  a  change  or  event,  it  thenr« 
nappenii  that  an  event  is  alwuya  the  antecedent  in  cloaeKt  apparent 
proximity  to  the  consequent:  aud  ibis  may  account  for  the  iuumoq 
which  ilisposes  us  to  look  upon  the  proximate  event  as  standing  more 
pociiliaily  in  the  posiliuu  of  a  cause  than  any  of  the  antecedent  titales. 
But  oven  this  peculiarity  of  being  iu  closer  proximity  to  Uhj  effect 
than  any  other  of  its  conditions,  is,  as  we  havc_^h?eady  seen,  tar 
fruiu  bemg  iiccessury  to  the  common  notion  uf  a  eauae ;  with  which 
notion,  on  the  rnntrary,  any  one  of  the  conditiona,  either  positive  or 
negative,  is  found,  upon  occattion,  completely  to  accord. 

The  cauae,  then,  itiiiloitopliically  speaking,  is  the  sum  total  of  tfao  con- 
ditinnn,  positive  and  negative,  token  together ;  the  whole  of  the  contin- 
gencies of  every  description,  which  being  realize*!,  iho  consequent 
invariably  follows.  The  negative  rondilions,  however,  of  any  phenom- 
enon, a  special  enumeration  of  which  would  generally  bo  very  prolix, 
may  be  all  summed  up  under  one  beiul,  namely,  the  absence  of  pre- 
venting or  counteracting  cause:*.  The  convenience  of  this  mode  of 
cxpreeaioii  is  grounded  mainly  upon  ihe  lad,  tliat  the  cHects  of  any 
cause  in  counteracting  anotticr  cause  may  in  most  cases  be,  with  strict 
•ciuntilic  exactness,  regarded  as  a  mere  extension  of  its  o^vn  proper  and 
separnie  effects.  If  gravity  retards  the  upward  motion  of  a  prujeclilo, 
and  deilects  it  into  a  paralxilic  trajectory,  it  produces,  in  so  doing,  the 
very  snine  kind  of  effect,  and  even  (as  mathtimalicious  know)  the  some 
quantity  of  effect,  as  it  does  in  its  ordinary  operation  of  causing  the 
fall  of  hiMlitis  when  simply  deprived  of  their  aupport.  If  an  alkaline 
■olution  mixed  with  im  m-id  destroys  its  6ounic«s,  and  prevents  it  from 
reddcninc  vegetable  blues,  it  is  because  ilio  specific  eflect  of  the  alk&li 
is  to  conibiup  with  the  nrid.  and  form  a  compound  with  totally  different 
qualities.     This  pniperty,  which  causes  uf  all  deecriptiona  possott.  of 
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prevuuLiag  ibc  eSects  of  other  cauntM  by  virtue  (for  the  most  part)  of 
Uio  ftame  laws,  accordiug  lu  which  ihoy  produce  their  own,*  tnabloB 
U8,  by  ostablisbiDg  ihe  general  axiom  that  all  causes  arc  liubiu  Im  be 
ouutoractuil  in  thoir  effects  by  one  another,  to  dispense  with  ilie  con 
sideration  of  negaltre  conditions  outirely.  and  limit  tbu  notion  of  causo 
to  the  assvinbtagu  of  tho  po^itivo  conditioud  uf  the  plienomenon:  one 
iicgatix-o  cotuiition  invariably  undunttood,  and  the  same  in  all  iustancea 
(namoly,  the  absence  of  all  cu:tunLeracting  causes)  being  suHiciciit.  along 
with  thu  »urn  of  the  pusiti\-e  condilions,  to  make  up  the  whole  set  m 
eircumstaticos  upon  which  the  phenomenon  is  di^nilunt. 

(  4.  Among  tho  positive  conditions,  as  wo  bavo  seen  that  thore  are 
ftomo  to  wliich.  in  common  parlance,  the  term  cause  is  more  readily 
and  frequently  awai'ded,  so  there  are  others  to  which  it  is,  in  ordinary 
circumstances,  refused,  lu  most  coses  of  causauau  a  distinctiou  i« 
cotrnnoniy  drawn  between  something  which  actj),  and  some  other  thing 
which  is  acted  upon,  l>utween  an  agent  and  a  patient.  Botli  of  these, 
it  Would  be  universally  allowc<I,  are  conditions  of  the  phenomenou; 
but  it  would  be  thought  absurd  to  call  the  latter  the  cause,  dial  title 
being  rescr^'ed  for  tliu  former.  The  distinction,  however,  vanishes  on 
cxaminaiion,  or  rather  is  found  to  bo  only  verbal ;  arising  fi-i>in  an  in- 
cidejil  of  mere  expression,  utuncly,  that  the  object  said  to  be  acted  upon, 
and  which  is  considered  us  ilie  scene  in  which  the  effect  takes  place,  is 
commonly  included  in  the  phrase  by  which  the  effect  is  Kpoken  of,  so 
Ihat  if  it  wore  also  reckoned  as  part  of  the  cause,  the  seeming  incou- 
gruity  would  ariHe  of  iu  being  supposed  to  cause  itself.  In  the  in- 
stance  wliich  wo  have  already  had,  of  falling  bodie;$,  tlio  question  waa 
thus  put : — What  is  tlie  cause  w*hich  makes  a  stone  fall  1  and  if  the 
answer  bad  bcoo  "  the  stone  itself,"  the  expression  would  have  been 
in  apparent  contradiction  To  the  meaning  of  the  word  cause.  The 
stone,  therefore,  is  conceived  as  tlte  patient,  and  the  earth  (or,  accord- 
ing to  the  common  and  most  uuplalosophical  practice,  sumo  occult 
aualily  of  the  earthl  is  represented  as  the  agent,  or  cause.  But  that 
lere  is  nothing  funuamentui  in  tho  dititincliou  may  be  seen  &om  this, 
thai,  if  wp  dn  but  alter  the  mere  wording  of  the  question,  and  oxprees 
it  thu9,  Wliat  is  the  cause  which  produces  vertical  modon  towards  the 
earth  J  wo  might  now,  without  any  iucongriiity,  speak  of  ihe  slono  or 
otlter  heavy  body  as  the  agent,  which,  i>y  virtue  of  its  own  laws  or 
properties,  commences  movuig  towards  the  carUi ;  although  to  save  the 
established  doctrine  of  tlie  inactivity  of  mwier,  men  usually  prefer  here 
also  to  ascribe  tho  effect  to  an  occult  quality,  aud  say  that  the  cause  ia 
not  the  stone  itself,  but  the  weight  or  gravitatUm  of  the  stono. 

*  TbAro  »n  s  ftw  rxceiiiioits  ;  for  thnto  arc  sotno  propsrtiea  of obJAcU  which  aocni  to  bs 
poicir  ptsveDUve ;  u  the  pro|>ertj-  of  o^vacae  bodies,  by  which  they  intercept  ibm  psiMge 
ol  ItsDl'  1'bia,  »o  far  ss  we  mn  sblv  lu  uiKKratnnd  it,  sppeara  an  uiktsocc  not  of  oae  ctuto 
counloractmK  another  tijr  ihi?  same  law  whorttiy  il  proances  ita  own  olfecta,  hut  of  no 
agency  which  munilissu  itself  in  no  other  nty  ih&n  in  defeating  the  sflbcts  of  another 
•C«lKy.  If  «o  knew  upon  wnat  olhet  relniioiia  (o  bght,  or  upon  wh«  pecifRulti«a  ot 
■tnKrIun*  '>|ir.riir  dcprnii*.  wo  tingUi  tmrl  tltnl  thut  i>t  imly  nti  anparcnt,  iwt  a  real,  exce|^ 
tion  to  the  i^t'iK-ctl  pnJi>oiiliitii  m  Ititt  [('«t  In  any  caa*)  H  niJiNia  nnl  alfeet  Ihn  piactkvl 
tpplieatioo.  Ttta  lotmnlii  winch  iitcliulcs  all  lim  ne^fture  coiuliUoaia  of  an  effecl  in  IIm 
KDglc  ona  of  the  absence  of  couDlcractin^cnDKra,  i<i  not  vuilaieil  t>y  such  CMea  a«  (bis; 
Blthougti,  if  all  counlcnriiiig  ajji-nat^k  «vi-ie  ul  ihin  iluarninivn,  there  would  be  do  pur- 
poaaservetl  by  employing  the  fonnula,  aincu  wv  should  auU  hnve  to  onumerRle  specJallj 
the  RPgatlvo  conditioDt  ol  cuch  pbenoruenon,  ia«te»ii  oi  regudiog  them  as  implicitly  con 
Uined  in  the  Maiilve  tswa  vt  lh«  vvtoup  oibcr  sgoiciiea  ia  naturo. 
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Tbote  wbo  liare  ujnarfej  far  a  ndieal  Stti^aiam  bemreei  ■|.m! 
nn  sffieAC,  hT0  ^BMnB^  C)wmw>i8il  nw  itfcnt  ■>  nm  nuiui  csans 
■>■■  MMte.oC  M- MM*  CMge  ia  Ab  alAlB  <%  wolfawal^ect  wUt^fa 
aaOed  tbe  palMC.  Ba  a  bdt  inJialif  wOl  •boir  rim  ibe  Bccbk 
wa  aaauae  of  apeakng  of  pteaoraesa  aa  Jtelcr  of  ifae-nrioaa  otiaen 
wIbcA  cake  part  in  than*  (ma  ariiBco  *i(  wfaicfc  •»  nmdi  oae  ham  oaan 
Va4«  by  MOO  pfcHmephan^  Brown  in  particular,  far  Ae  "pf^fTiP 
of  pbenoaena.)  w  nmpljr  a  aort  <]f  k^gical  fierioB.  vatfiri 
aa  one  aamw  aercral  mode*  of  expreanoB,  bat  wUcb 
ahoald  oentr  be  aoppooea  to  be  tfw  itauanentflf  a  plnloa(^)Ucal  tnah. 
Erev  tfaoae  of  the  anribatcfl  of  an  ohjoet  wbadi  migbc  aeen  witb 
grealMt  pro|iriet]r  to  be  ealfed  atalea  of  tbe  object  tttnlC  ita  aenaUa 
qaaliiiea,  ha  color,  feanlneaa,  afaape.  and  tbe  like,  are,  in  reaBty.  (i 
one  hai  pmitfed  oat  mora  cleariT'  than  Bmwn  btnuelf,)  pi 
aaaaation,  in  which  the  aubaCanco  is  dxatiDCtly  tbe  agt^a,  or 
oanae,  tfan  patimii  bring  ottr  own  of:gaiM,  and  iboae  of  other 
beinKH.  Wbol  we  cull  the  states  of  ubjocta,  are  atway  aeqnencea ' 
whicb  thtmr  ul^ocis  cnier,  i^ieraJljr  as  antecedents  or  catiaea; 
thiiifrs  are  never  more  artive  than  in  the  prodnction  of  those  phenonem 
in  which  they  are  sud  to  ba  acted  upua.  Thus,  in  the  last  example, 
that  of  a  Bfn«ation  produced  in  our  organs,  are  not  the  law*  of  our 
organization,  and  rrven  those  of  onr  minds,  as  directly  DpenuiTe  in 
deiernruiinn  the  effect  produced,  as  the  laws  of  tbe  outward  object  t 
'J'hiiugh  wo  call  pruMJc  acid  the  agent  of  a  man's  death,  ana  not  ibe 
whoto  of  the  TJtd  and  organic  properties  of  tlic  patient  as  acttrvty 
iiwtmmental  aa  the  poison,  in  uic  chain  of  effects  which  so  rapid^ 
tonhtsuM  hii  wntiem  oxistoncct  In  the  proceu  of  education,  we 
may  call  tho  teacher  the  agent,  and  the  scholar  only  tbe  marerial  acted 
opon ;  vet  in  truth  all  the  facts  which  preexisted  in  the  achular'a  mind 
exert  either  cooperating  or  countcracung  agcncice  in  rclsiion  to  the 
innchcr's  eflortji.  It  in  not  light  alone  which  is  the  agent  in  \ision,  hnt 
light  coupled  with  the  oclive  tjropertics  of  the  eye  and  brain,  and  with 
rhoMjof  rlio  vinihle  object.  1  he  Jifttinctioti  l>ctwcen  agent  and  paiieal  ' 
is  merely  vorbul :  patients  ore  always  agents;  in  a  great  proportion, 
indncd,  of  all  naliirnl  pbenonicna.  they  are  ao  to  such  a  degree  as 
to  react  m(»t  furribiy  iipim  ihe  cansos  which  acted  upon  ihem :  and 
e>*on  when  tliia  id  not  the  case,  they  contribute,  in  tho  Rame  manner  aa 
any  of  tho  other  condili<»ii«,  to  ihe  production  of  the  effect  of  wliich 
ihoy  uro  vulgarlv  treated  us  the  mere  theatre.  All  tho  positive  con- 
ditions of  a  pheoomenun  arc  alike  agents,  alike  active;  and  in  any 
expression  ul  the  cautte  which  professc!i  to  be  a  complete  one,  none  of 
thorn  can  with  reason  be  excluded,  except  euch  as  have  already  been 
implied  in  llie  words  used  for  describing  the  effect;  nor  by  including 
even  Uiese  would  there  be  incurred  any  but  a  merely  veH>al  incon- 
sistency. 

9  d.  ft  now  remoinn  to  advert  to  a  distinction  whioli  is  of  first-nire 
im|K)rtBnco  both  for  clciiring  up  the  notion  of  cause,  and  fur  oln'iating 
a  very  Apccious  objection  onci)  made  against  the  >'ieTV'  which  we  have 
takiMi  of  tlin  Hnhjoct. 

When  wo  dcliiin  tho  couse  uf  anything  {in  the  only  itonao  in  which 
the  prasuni  inquiry  hnx  iiny  concern  with  causes)  to  be  "  the  antecedent 
Mrhiob  it  invariably  follows."  we  do  not  use  this  phrase  as  exactly 
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■yiiunymous  with  "the  antoce<Ient  which  it  innLriabty  Aa»  followed  in 

our  past  cxperiL'iice.''     Such  a  modu  of  vicvt-infr  causation  would  bo 

liablu  lo  the  objooliou  very  plausibly  ur^ed  by  Dr.  Rcid,  naniely,  thai 

scoi'ding  to  thut  doctnno  night  miimt  bo  tho  ranne  of  day,  and  day  the 

kUBO  of  iiij^ht;  since  thoso  phetiotiioiia  huvo  iuvariably  succeeded  one 

lothur  from  the  beginning  of  ilie  world.     But  it  i»  necessary  to  our 

ung  the  word  cauHo,  tliat  wo  ttbould  believe  not  only  that  the  ante- 

leut  always  hat  bt.'on  followed  by  the  consequent,  but  thai,  an  long 

the  present  conrttitutinn  of  things  endures,  it  always  ici/l  be  ao.    And 

lis  would  not  be  true  of  day  and  night     We  do  not  believe  that  ni;r)it 

rill  be  followed  by  day  under  any  itnaginnblo  circumstances,  but  only 

iBt  it  will  be  soy  protiidrd  thn  nun  rifion  above  the  horizon.     If  the  nun 

©d  Lo  rise,  which,  for  aught  we  know,  may  be  perfectly  compatible 

the  general  laws  uf  matlur,  night  would  be,  or  might  be,  etei-nal. 

jOn  the  other  hand,  if  iho  sun  is  above  the  horizon,  his  Vigbt  nut  extinct, 

id  no  opaque  body  between  us  and  him,  we  believe  firmJy  that  unless 

change  tuko-s  phu:o  in  the  properties  of  matter,  this  combination  of 

^antecedents  will  be  followed  by  (ho  coii&equent,  day;  that  if  the  cora- 

lattuD  of  antecedents  could  be  indefinitely  prolonged,  it  would  be 

Iw&ys  day ;  and  that  if  the  same  ooiabintttiou  had  always  existed,  it 

Id  always  bavo  been  day,  quite  itiiinpmidcntly  of  night  as  a  previous 

mditioiL     Therefore  is  it  that  we  do  not  {all  night  the  cause,  nor  even 

condition  of  day.     The  exi^lonce  of  the  sua  (ur  some  sucli  luminous 

Fbody),  and  tbero  being  no  opaque  medium  in  a  straight  line*  between 

lat  body  and  the  part  of  the  earth  where  we  are  sitaated,  are  the  sole 

juditiuns;  and  the  union  of  these,  without  the  addition  of  any  supor- 

luous  circuTUAtanoc,  constitutes  the  cause.     This  19  what  writers  mean . 

rben  they  aay  that  tlie  notion  of  cbiiao  involves  the  idea  of  nocewity  ■ 

'there  be  any  meaning  which  confessedly  belongs  to  the  term  necea- 

ity»  it  i«  uHccnditwMalttcf.t.     That  which  is  necessary,  tlial  wbich  T/tmtt 

le,  means  that  which  will  bo,  whatever  supposition  wo  may  make  in 

»gard  to  all  other  things.     Tlie  succession  of  day  and  night  evidently 

not  necaeaary  in  this  eonso.     It  is  oonditioual  upon  the  occurrence  of 

other  antecedents.     Thnt  which  will  be  followed  by  a  given  conRequent 

when,  and  only  when,  some  third  circurostaace  also  exists,  is  not  the 

laose,  even  altliough  no  ctyo  shouhl  have  ever  occurred  in  which  the 

'  phenomenon  took  placo  \%-ithout  it. 

Invariable  scquuneo.  tliorcforo.  is  nut  synonymous  with  causalion,  I 
unles-)  tho  sequence,  besides  being  invariable,  is  unconditional.    Theroi' 
are  lequences  as  uniform  in  past  experionoe  aa  any  otliers  wbatevor^^ 
which  yet  we  do  not  regard  as  oases  of  causation,  but  an  conjunctions, 
in  some  sort  accidental.     Such,  to  a  philosopher,  is  that  of  day  and 
nigbt.     The  one  might  have  existed  for  any  length  of  time,  and  the 
otiner  not  have  followed  the  sooner  Air  its  existence ;  it  follows  only  if 
certain  other  antecedents  exist:  and  where  those  antecedents  existed, 
it  would  follow  in  any  case.     No  one,  probably,  ever  called  night  the 
-cause  of  day  ;  mankind  must  so  soon  bavc  arrived  at  the  very  obvious 
snerolization,  that  the  state  of  general  ilUtminaiion  which  wc  call  day 


I  u*e  the  worris  "  ftlrnigbl  lina"  for  br«vitir  and  ntnplicUr.    In  reality  tli»  line  in  «u«« 
I  to  not  eiMtly  Bltatetit.  for.  from  the  elTecU  of  refr&ciion,  wb  ftctualljr  mc  lite  tun  tbr  b 

rt  ititvml  during  wnich  the  opsqoo  mast  of  the  earth  is  mteipoted  u  1  dirrct  linn  be- 

IWMn  the  run  an^  trar  eye* ;  that  reaiizuiK.  tliuttgh  t>ut  td  a  llmitod  extent,  ihv  coveted 
Jo^dcTiluin  o(  aceinx  rcrand  n  eortter. 
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vould  follow  the  presencd  of  a  sufficienily  liuoinoua  body,  wfaetbct 
darkitcM  hntl  preceded  or  not. 

Wu  may  define,  tbcrefore,  die  cause  uf  a  pfacnomenoD  to  bo  the  uh  1 
fticcdt'til,  or  llie  cuncurronce  of  aut^cedeots,  upon  wbtcb  it  U  invariably  I 
and  ufu-onditwHdUy  ronAcqucnt.     Or  if  wc  adopt  thf>  convenient  modi    1 
ficatioii  of  the  meaning  of  ihc  word  cause,  which  confinee  it  to  the  n*- 
■uniblago  uf  iKwiiive  cooditions,  without  the  negative,  then  instead  of 
"uncondiiionally,"  we  must  say,  *' subject  to  no  other  than  negative 
cooditiuuB." 

It  la  ovidonT,  that  from  a  limited  nrimher  of  unconditional  eciguoncea, 
ibore  will  rcmilt  a  much  ^Ttiaicr  uumbcr  of  conditional  ones.  Certain 
cauaea  boing  given,  that  is,  ccrtaiu  antecvdrnta  which  are  unconditioD- 
ally  followed  by  certain  cunnequents;  the  mere  coexistence  of  these 
Causofl  will  give  rifle  to  on  unlimited  number  of  additional  uniform itiea. 
If  two  cauaca  exist  together,  thu  effects  of  botli  will  exist  together; 
and  if  many  cauaes  criexist,  these  causes  ^by  what  we  nhall  term  bero- 
ofter,  the  mtorraixturc  of  their  lawn)  wUl  give  rise  to  new  eflecU, 
accotapauying  or  succeeding  one  another  in  some  particular  order, 
which  order  will  be  invariable  while  the  causes  continue  to  coexist,  but 
no  longer.  Tliu  motion  of  the  eaith  in  u  given  orbit  round  tbe  sun  la 
u  seriet)  uf  changes  whtrh  foQow  oue  another  as  antccedenta  and  con- 
aoquonts,  and  will  C4>ntinao  to  do  so  white  the  sun'e  attraction,  and  the 
furce  with  wliicb  the  c&rtb  tends  to  odvauce  in  a  dlix'ct  Uuo  through 
apace,  coniinuo  lo  cooxiat  in  tlio  game  tpiantiiies  aa  at  present.  Uut 
vary  eitiicr  of  these  cau»es,  and  Uio  unvarying  succession  of  motions 
would  cease  to  take  place.  The  series  of  the  earth's  moiious.  theru- 
forc,  though  a  case  of  M>qufiDCo  invariable  within  iho  linuta  of  human 
pxporieiicu,  is  not  a  caae  of  causation.     It  is  not  unconditional. 

To  distinguish  these  conditioually  uniform  fccqucnces  &om  those 
which  are  uniform  uticondiiioually  ;  to  ascertain  whether  an  apparently 
invariahlo  antecedent  of  some  consequent  ia  really  one  of  its  conditions^ 
or  whether,  in  the  absence  of  that  antecedent,  the  efiect  would  equally 
have  followed  from  aomo  other  |Kirtion  uf  the  circumstancea  which  are 
present  whenever  it  occurs  j  ia  a  principal  part  of  the  great  problem 
nf  Induction;  and  is  one  of  ihose  questions,  the  principles  of  toe  aolu- 
tion  of  'U'hich  wilt,  it  is  to  be  bojjed,  result  from  the  inquiry  we  have 
undertiikcn. 

\  6.  Does  a  cause  always  stand  with  its  efiect  la  the  relation  of  bo- 
tccedent  and  consequent  t  Do  wc  not  often  say  of  two  simultaneotts 
*  facts  that  they  are  cause  and  cficct — as  when  wo  »ay  that  &re  is  die 
cause  of  warmth,  tlio  sun  and  moisture  the  04iuse  of  vegetation,  and  ihfc 
like  T  It  is  certain  that  a  cause  docs  not  necessarily  perish  because 
ha  effect  bus  been  prinlucod ;  iba  two,  iberefore,  do  very  generally 
coexist;  and  there  are  some  appearances,  and  some  common  expres- 
liona,  seecaing  to  imply  not  only  that  causes  may,  but  that  they  most, 
be  ooncemporanruus  with  their  effects.  Cestanie  aimsd,  cenat  H  t^ix- 
tmt,  has  been  a  dogma  of  the  arJiools  :  the  necessity  ibr  the  contioued 
existence  of  tbe  cause  in  order  to  the  continuance  of  the  effect,  seems 
to  hare  been  ODce  a  geRend  doctiiiw  among  philosophera.  Mr.  Whe- 
well  obserrea  that  Repkr's  tmmcroua  attempts  to  account  for  ibr 
motion  of  the  heavenly  bodies  on  mechanical  pnnciplea,  were  rendered 
■bottiTe  by  his  alwKjt  supposiiig  that  the  fbroe  whidi  set  those  bodies 
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In  raotino  most  continuo  to  operate  in  order  to  keep  ap  the  motion 
wbich  it  St  first  iiixNluceii.  Yet  there  were  at  oil  times  iQauy  fuinUiar 
iostances  in  open  cnntrarlirtion  to  thtA  Aiinpoflefl  axiom.  A  coup  ti^ 
toletl  gives  a  man  a  bmin  fever:  will  the  fever  go  off  as  soon  as  he  is 
mcnroa  out  of  tlio  Bunshino  i  A  ntvord  is  run  tluougb  his  body  :  muKt 
the  sword  reranin  in  hut  body  in  order  that  he  may  continue  dead  1 
A  plougfaahare  once  made,  remains  a  ploughshare,  without  any  contin- 
uance of  boating  and  hammering,  ana  even  oAer  the  man  who  lieated 
and  liammered  it  has  been  gathered  to  his  fatiiera.  On  the  other  hand, 
the  pressure  which  forces  up  the  mercury  iu  an  oxhaostvd  tul>o  must 
b«  continued  in  order  to  sustain  it  in  the  tube.  Thin  (it  may  be 
replied,)  is  bocause  another  force  is  acting  ivithout  intermission,  the 
force  of  gravity,  whifh  would  rosloro  it  lo  its  level,  unless  counter- 
poised by  a  force  equally  constant.  But  again ;  a  tight  bandage 
causes  pain,  which  pain  n*il]  sometimes  go  off  as  soon  as  the  bandage 
is  removud.  The  illumiuiiiion  which  the  sou  difTuses  over  the  earth 
ceases  when  tho  sun  goes  down. 

The  solution  of  these  dilGcuUies  will  be  found  in  a  very  simple  dis- 
tinction. The  cuiiditious  which  are  necessary  for  the  first  production 
of  a  phenomenon,  are  occasionally  aUo  nece.-tsary  for  its  continuance; 
but  more  commonly  its  continuance  rcqinres  no  condition  except  neg- 
ative ones.  Most  things,  once  produced,  continue  as  ibcy  are,  until  < 
something  changes  or  destroys  them ;  but  some  require  the  pormanont 
presence  of  the  agencies  wludi  produced  them  at  first.  These  may,  , 
if  we  please,  be  considered  as  instantaneous  phenomena,  requiring  to 
bo  renewed  at  each  instant  by  tho  cause  by  which  they  were  at  first 
generated.  Accordingly,  tho  iUumiuatiou  of  auy  given  point  of  space 
has  always  been  looked  upon  a»  an  instantaneous  fact,  which  perishes 
and  is  porpotuidly  renewed  ai  long  as  the  necesHary  conditionit  subsist. 
If  we  adopt  thi-^i  language  wo  are  enabled  to  avoid  admitting  that  the 
continuance  of  the  cause  is  ever  required  to  maintain  tho  eflcct.  We 
may  say.  it  is  not  rc4]uircd  to  maintain  but  to  reproduce  the  effect,  or 
else  tn  counienict  some  force  tending  U>  destroy  iL  And  tliis  may  he 
a  convenient  phraseology.  But  it  is  only  a  phraseology.  The  fact 
remains,  that  in  sumo  coses  {though  these  are  a  minority),  the  continu- 
ance of  the  conditions  which  produced  an  effect  is  necessary  to  tho 
eonliouance  of  tho  effect. 

As  In  tho  ulterior  question,  whether  it  is  strictly  necessary  that  the 
cause,  or  assemblage  of  condititms,  should  precede,  by  ever  so  short  an 
instant,  tho  production  of  the  olTect,  (a  question  raised  and  argued  with 
much  ingenuity  by  a  writer  from  whom  we  have  quoted,*)  we  think 
the  inquiry  an  unimportant  one.  Tliore  certainly  are  cases  in  wluch 
the  effect  follows  without  any  intur^-al  perceptible  to  our  faculties  ;  and 
when  there  is  an  interval  we  cannot  telt  by  how  many  intermediate 
links  imperceptible  to  us  that  interval  may  really  be  filled  up.  But 
even  granting  that  an  effect  may  commence  simultaneously  with  its 
cause,  ihn  view  I  have  taken  of  caunation  is  in  no  way  practically  ef- 
fected. Wliether  tho  cause  and  its  effect  be  necessarily  successive  ot* 
not,  causation  is  still  the  law  of  the  succc&sion  of  uheuomeua.  Every- 
thing which  begins  to  exist  must  have  a  naiiao  ;  wnat  docs  not  begin  to 
exist  does  not  need  a  cause  ;  what  causation  has  to  account  for  is  the 
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origin  of  pbenonoeiia,  and  all  the  sucoessiouB  of  phutoineoB  intMt  b» 
FMOlrsble  into  causation.  Thniie  arc  the  axtnntH  of  nur  doctrino.  If 
tfaeMbo  granted,  wc  cen  afford,  though  I  see  no  ncces!«)ty  fur  doing 
80,  to  dr«>p  tlie  vvordft  atiiecedeiit  aiid  cniksequent  as  applied  to  caUM 
and  RflTt-cc  1  liavo  no  obj<»;t:nn  to  dctino  a  cause,  the  auemblogo  of 
pheDonit'nii,  whirli  ocourriug,  50tnc  uther  pbt-nomenun  invariably  cnm- 
meiices.  oi-  has  itit  orifpn.  Whether  the  eRect  coincides  in  point  of 
tiroo  wilb,  or  Immediately  follows,  the  hiudnioaC  of  its  conditions, 
IB  immaleiial.  At  till  Dvcnts  it  do«:9  not  prucudo  it ;  and  when  we  are 
in  dnubt,  hrtweim  two  coexifttctit  phononinna.  which  in  cause  atwl  which 


ofiect,  we  rightly  deem  the  question  solved  tf  v.'o  can  ascertain  which 


of  them  prcct.*ded  the  other. 


z/ 


§  7.  It  continually  hsppeiks  that  several  different  phenomena,  which 
are  not  in  tho  slighlcat  degree  dependent  or  conditional  upon  ono 
anothcir,  are  found  all  to  depend,  os  tho  phrase  is,  upon  ono  and  the 
dame  agent ;  in  other  words,  one  and  the  same  phenomenon  is  seen  to 
be  ft-illowed  by  several  sorts  of  effects  quite  heterogeneous,  but  which 
go  on  simultaneously  ono  with  another;  provided,  of  course,  that  all 
other  cunditiuiis  requisite  for  euch  of  ihmn  al»a  L'xist.  Thus,  the  sun 
produces  the  celestial  nwiionfl.  it  prraluces  daylighr,  and  it  produces 
neat.  The  earth  causes  the  fall  of  heavy  bodies,  and  it  also,  in  its 
capacity  of  an  immonao  magnet,  causes  tbu  phenomena  of  the  magnetic 
needle.  A  crystal  of  galena  causes  tho  sensations  of  hardness,  of 
weight,  of  cubical  form,  of  gray  color,  and  many  others  between  w 
we  can  trace  no  interdependence.  The  purpose  to  whirh  the  phrai 
ogy  of  Properties  and  Powers  is  specially  adapted,  is  the  expression  of 
this  sort  of  cases.  When  tho  same  phenomenon  is  followed  (cittier 
subject  or  not  to  the  presence  of  other  conditions)  by  effects  of  diffos 
ont  and  dissimilar  nraers,  it  is  usual  to  say  that  each  different  sort  of 
effect  is  produced  by  a  different  property  of  the  cause.  Thus  wo  dis* 
tingutsh  the  attractive,  or  gTaritativc,  property  of  the  earth,  and  ita 
magnetic  property ;  tho  gravitaiive,  luminifcrous.  aod  calorific  proporv 
tics  of  iIm  sun  ;  tho  color,  shape,  weight,  and  hardness  of  tho  crys-  * 
tal.  These  art;  mere  phrases,  which  explain  nothing,  and  add  nothing 
to  our  knowledge  of  the  subject;  but  considered  as  abstract  namoa 
denoting  the  connexion  between  the  difft-rcnt  effects  pniduccd  and  tb» 
object  which  produces  ihcm,  they  arc  a  very  powerful  instrument  ol 
abridgaent,  and  of  that  acceleration  of  the  pmcen  of  thought  which 
abridgment  accomplishes. 

This  doss  of  cunsiileraiions  l«ada  us  to  a  conception  which  we  abaU 
find  <tf  great  importance  in  llin  interpretation  of  nature;  thnt  of  a  P.asu 
roapcnt  Cause,  or  original  natural  agent.  There  exist  in  natttrc  a  nnni- 
bor  of  permanent  causes,  which  have  subsisted  ever  since  iJie  human 
raco  has  beeit  in  oxistonce,  and  for  an  indehoite  and  probably  enormous 
length  of  time  previoos.  The  sun.  the  earth  and  plnneta,  with  tbob 
various  constituenls,  air,  water,  and  tho  other  dislinguuhable  substances, 
whether  sirnple  or  compound,  of  which  nature  is  made  up,  are  anch 
PeimaoRnt  Causes.  These  have  existed,  and  the  effects  or  consequett- 
cfts  which  they  were  iUt4><l  U^  produce  have  takeo  place,  (as  oilen  as  the 
other  conditions  of  the  production  met,)  fiora  the  very  beginning  of  out 
experience.  IJut  we  c^u  give,  scientifically  spcakinif.  no  account  of  the  I 
origin  of  the  Permanent  Causes  themselves.     "Why  these  particular  net-  % 
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unU  agents  exuted  originaliy  and  no  otbara,  or  why  they  are  commiB* 
ified  in  such  and  such  [iruportiunK,  and  distributed  in  such  and  such  a 
moiini.*]'  thnnif^ltouc  Rpace,  iji  a  (jueslion  wo  cannot  nntiwcr.     Mure  than  / 
this:  we  can  discover  nothing  regular  in  the  duitrtbiition  itAitIf;  we  can  i 
reduce  it  to  nu  unifintuity.  to  no  luw.     Tliore  are  no  means  by  which,  I 
tivin  the  distrthuliun  nf  lhf>fte  cauF;(><i  or  ageotA  in  one  part  of  space,  wc 
could  conjecture  whether  u  siinilir  distribution  prevailn  in  nnother. 
The  coexistence,  thereforo,  of  Primeval  Cau!K»i,  runks,  to  ua,  ainoDg 
merely  coiiual  concurrBnces :  and  all  those  seqaencoA  or  roexistoiictis 
among  the  offoctH  of  several  such  causes,  which,  though  invariable  while 
those  cauflCi)  coexist,  would,  it'  the  cooxisteiico  terminated,  turminata 
along  with  it,  wo  do  not  class  sa  cases  of  causation,  or  laws  of  nature : 
we  can  only  calculate  upon  finding  these  sequences  or  coexistencea 
where  we  know,  by  direct  evidence,  tliai  the  natural  agenta  on  the 
prorperiies  of  which  they  ultimately  depend,  are  distributed  in  the  re- 

aoinla  mlumer.  These  Permanent  Causes  are  not  always  objects; 
icy  ore  sometimes  cveiils,  that  is  to  say,  periodical  cycles  of  evonts, 
that  being  the  only  mude  in  which  events  can  possess  the  propcny  of 
pormaneDce.  Nut  only,  fur  instance,  is  the  eartli  itself  a  permanent 
cause,  or  primitive  natural  agent,  but  the  earth's  roiaiion  is  bo  too:  it 
is  a  cauM  which  has  produced,  from  the  eorhest  period  (bv  the  aid  of 
other  necessary  ctinditions),  the  yuccosiuon  of  day  and  nigbt,  the  cbh 
and  flow  of  the  sen,  and  raany  otlier  atlects,  while,  us  wo  can  assign  no 
cau!;c  (except  conjectumlly)  tor  the  rotation  itself,  it  is  entitled  to  he 
ranked  an  a  primovul  cause.  It  is,  however,  only  the  orison  of  the  ro- 
tation wliich  ts  myMoriouit  muft:  once  befpm,  iti  continuance  is  account- 
ed for  by  tho  fii^t  law  of  motion  (that  of  the  pormanonco  of  reclilineal 
motion  once  impreflRod)  combined  with  the  gravitation  of  the  parts  of 
the  earth  towards  one  another. 

All  phenomena  without  exception  which  begin  to  exist,  that  is,  all 
except  the  primeval  causes,  ai'c  effects  cither  immediate  or  remote  o{ 
those  primitive  facts,  or  uf  some  combination  of  them.  There  is  no  ' 
Thing  produced,  no  event  happening,  in  the  nniverse,  which  is  not  con- 
nected by  an  nnifunnity,  or  invariable  sequence,  with  sumo  one  or  more 
of  tho  pliouomcna  which  precedcil  il ;  insomuch  thai  it  will  happen  again 
iwoitcn  as  thosn  phenomena  occur  again,  and  as  nnother  pbenomeDon 
having  the  character  of  a  counteracting  cause  shall  coexist.  Those  aiH 
tecedent  phenomena,  again,  were  connected  in  a  similar  manner  ^rith 
some  that  preceded  them ;  and  so  on,  until  we  reach,  as  the  ultimoto 
step,  either  the  properties'  of  some  one  piimeval  cause,  or  the  c<^njunc- 
tion  of  scrveral.  The  whole  of  the  pheniunma  of  nature  were  therefore 
the  Dereasary,  or  in  otlicr  words,  the  unconditional,  consoquonces  n/ki 
the  original  collocation  of  the  Permanent  Causes.  J7^ 

The  state  of  the  whole  universe  at  any  iuslaut,  wo  believe  to  he  the  : 
oonseqiumcfl  of  it«  state  at  the  previous  instant:  insomuc))  that  if  we  >f/^cc*»'i 
knew  all  the  agents  which  exist  at  the  present  moment,  their  colloca- 
tion in  space,  and  their  properties,  in  other  words  the  laws  of  their 
agency,  we  conld  predict  the  whole  subHoqucnt  history  of  tlie  univtinie, 
at  least  unless  some  new  volitiun  of  a  power  capable  of  controlling  tho 
BUTaue  abould  supervene.*     And  if  any  particular  state  of  tlie  entire 


•Tolhfl  anJTpnalitr  which  mankin<f  lire  ■(rrwrf  in  ■Kribinir  to  the  Law  of  Caas&lion. 
ttum  w  «ir  rlMm  orezeciKion.onAiimiHiteil  dkm,  thslof  Ibc  Humsn  Will ;  ihv  dct«Rntii«- 
tiooa  of  which  k  Ivfte  cIsm  of  meUpfajruciuia  u«  mK  willing  la  refsnl  ma  foUowtaif  tte 
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unireniQ  should  ever  recur  a  second  time,  (whicli,  howuvor,  all  experi' 
ence  combines  to  assure  us  ii'ill  never  happen,)  all  subsequent  sUU* 
would  return  loo,  and  hurtory  would,  like  a  circulating  decimal  of  manj 
figures,  periodically  repeat  itself: —  — ~ 

Jtm  redit  et  ''ittOf  iHcunt  Sxtuntia  resni.  .... 
Alt«r  ent  lum  Tipby»,  et  slteta  aam  vanst  Argo 
Dalnclos  lintoDii ,  «nint<]tto<)u«  ■Item  ballo, 
Ali|uR  ilcmm  od  Trouun  i&«),'nui  nilteCur  AchiU«a. 

And  though  things  do  not  really  revolve  in  this  eternal  round,  the  wholo 
•arioa  of  events  in  the  history  of  the  univer»i),  past  and  future,  in  not  the 
teas  capable,  in  ita  o»vn  naiure,  of  being  consiructed  it  priori  by  any 
3DC  whom  we  can  eiupposv  uc44uuintcd  tvith  the  or  ;iiml  di»lributiutt  of 
all  natural  agents,  and  wiili  ilio  whole  of  their  properties,  that  is,  the 
laws  of  succDSdion  existing  between  thcin  uud  their  uHecla :  saving  the 
infinitely  more  than  human  powers  of  combination  and  calculation 
which  would  bo  ret^uirod,  even  in  one  ppeooiring  tho  data,  for  the  actual 
performance  of  the  task. 

§  8.  Since  ovoryihing  which  ocrurs  in  the  unirerse  is  dotermiued  by 
laws  of  causation  and  coUucatiuns  uf  the  original  cauitcs,  it  follows  that 
the  coexistences  which  are  observable  among  effects  rannot  bo  them- 
selves the  subject  of  any  similar  set  of  laws,  distinct  from  laws  of  causa- 
tion. Uuifonuitit'!)  iheru  are,  as  well  of  coexistence  as  of  aucct^sion, 
among  the  effects;  but  these  must  iu  all  coses  be  a  mere  result  either 
of  the  identity  or  of  the  coexistence  of  their  causes:  if  the  causes  did 
not  coexist,  neitlicr  could  the  cQects.  And  these  causes  being  also 
efibclB  of  prior  causes,  and  those  of  others,  until  we  reach  ibo  primeral 
causes,  it  follows  lliat  (except  in  the  case  of  effects  which  can  be  traced 
immediately  or  remotely  to  one  and  tlie  same  cause],  the  coexistences 
of  phenomena  can  in  no  coifc  bu  unircreu),  uiilebs  tlie  cucxialences  of 
tho  primeval  causes  to  which  the  effects  are  ultimately  traceable,  C4m 
be  reduced  to  an  universal  law :  but  wo  have  ecen  that  they  caimot. 
There  are,  accordingly,  no  original  and  independent,  in  other  %vurds, 
no  unconditional,  uniforraitiea  of  coexistence  between  aflecta  of  different 
caoses ;  if  they  coexist,  it  is  only  becausv  the  causes  have  casually  coex- 
isted. The  only  independent  and  unconditional  coexistences  which  arn 
Bufltciently  invariable  to  have  any  claim  to  the  character  of  lan-s,  are 
between  diffeient  and  mutually  iiide|ieiit]cnl  eflbcts  of  tlie  same  cause; 
in  other  wordjn,  between  different  properties  of  the  same  natural  agent. 
This  portion  of  the  Lawa  uf  Nature  will  be  treated  of  in  the  latter  part 

cauvcs  coiled  itiotirca,  nccordini  to  nm  Mrkt  la***  m  thouc  which  thry  mippone  lo  rnst  in 
the  wotlil  of  mert  matter.  Troi  controrctled  point  nill  uiidciito  b  ttpecwl  cxniMuiauon 
whert  wc  cr-n)<r  to  Ucal  partjculirty  oT  th«  I^opic  of  thi-  >r^Tii!  8cienc«a  [Book  vi ,  ch.  3). 
In  ihc  mean  lims  I  mayrcmark  that  thnetrivtaphTsician*.  who,  ii  mail  be  obMrriNl.fToaDd 
the  nutm  part  oT  tbctr  objcctioa  upun  the  luppcnMH  i\-pupinncF  of  Ibc  doetriae  in  qOMtioa 
to  our  ccintcioutiM-aa,  aeeni  to  me  lo  mialake  the  ttcl  wliuh  cunM-iuunnriM  iritiJiM  againat. 
Wlat  it  ir&lly  in  conlrailiction  to  oonadousBCsa,  thoj  woul<3, 1  think,  mi  slricl  sftir-etam* 
instkm,  find  to  be,  the  sppticaUon  to  hanun  actiona  and  vohtioiM  of  tho  Idcss  inrolvfld  in 
the  contiaon  umi  nf  th«  t«nn  Nrcraaitf  i  wbtcb  I  agnc  with  thorn  in  tbinltios  highly  <4>wc- 
tiODftbte.  But  if  Utev  would  coiia»<trr  Ihst  Iiy  Mjing  tlial  a  man'*  actiona  nrccMon/y  follow 
lrofnMacharacl«r.  all  that  it  really  nMwnt  (foi  no  more  is  tncanl  in  aoycaM)  what^vwr  of 
etuntiod)  i»  thai  he  ia\%riMj  d»t§  act  in  cuofortnity  tohiacbaraicler,andthataiirfloewbo 
thotvughlv  kiievt  his  character  coqid  certainly  predict  how  he  would  act  tn  any  auppoMbltt 
eaae;  Ihej'  probably  would  not  find  Ihta  doctrirui  ciibiT  contrary  lo  their  expcnpoco  Of 
rovoltbg  lo  their  feclin(«.  And  no  more  than  Ihia  is  coolended  luf  by  auy  uno  l>al  w 
Asiatic  fauUst.  , 
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r  th«  present  Book,  and«r  the  name  of  the  Specific  Properties  of 
£iiids. 

^  9.  Before  concluding  this  chapter,  it  Beema  dflnirahle  to  take 
notice  of  an  apparent,  but  not  a  rt^af  opposition  between  tlie  doctrines 
which  I  ha%*e  laid  down  rpspectinjj  causation,  and  those  maintained  in 
a  work  which  1  hold  to  be  far  the  greatest  yet  produced  on  the  Pbi- 
loBOphy  of  the  Sciences,  M.^omtjiJuGow*  <le  Philowj^iie  Positive 
M.  Comte  aascrta  as  hia  lir»t  principle,  that  the  caunes  of  phenomena 
are  beyond  the  reach  of  the  human  faculties,  and  that  all  whicli  is  ac- 
cessible to  us  is  their  luws,  or,  ss  he  oxpliuus  the  term,  their  coustaat 
relations  of  succession  or  of  similBrtty.  Accorflingly  M.  Comte  sedu- 
knuty  abstains,  in  the  subsequent  part  of  his  work,  h-om  the  use  of  the 
wford  Cause  :  on  example  which  1  have  not  followed,  for  reasons  which 
I  will  prncee<l  to  state.  I  most  fully  agree  with  M.  Comte  that  ulti- 
mate, or,  in  ihc  phrjuioology  of  metaphysicianft,  ejiciait  chu-ics,  which 
are  conceived  an  not  being  phenomena,  nor  perceptible  by  the  senses 
at  all,  are  radJcaltv  inaccessible  to  the  human  faculties :  and  that  the 
"coitstiuit  rclaliuw)  of  aucce^ioti  or  of  similarity"  which  exist  among 
phoni>mena  themselves,  (not  forgetting,  nn  iar  aA  any  constancy  can  be 
traced,  their  relations  of  coexistence.)  are  the  only  subjects  of  rational 
investigation.  When  1  speak  of  causation,  I  have  nothing  in  view, 
other  than  those  constant  relations:  but  1  think  the  terms  causation, 
and  cau50  and  eiTect,  important  to  be  pre9er\'ed,  for  the  purpose  of 
distincrively  designaiing  one  class  of  those  relations,  narpely,  the  rela- 
tions of  succession  which  so  far  as  wo  know  are  unconditional ;  ar 
contraatod  with  tlnwe  which,  like  the  succession  of  day  and  night,  At- 

f)end  upon  the  existence  or  upon  the  coexistence  of  other  antecedent 
acL<i.  This  distinction  corresponds  to  the  great  division  which  Mr. 
Whewell  and  other  writers  have  made  of  the  field  of  science,  into  the 
investigation  of  what  they  term  the  Laws  of  Phenomena,  and  the 
inveMigation  of  causes;  a  phraseology,  as  I  conceive,  altogether 
vicious,  inasmuch  aA  the  ascertainment  of  causes,  such  causes  as  the 
huiniin  faculties  can  ascertain,  namely.  cHu»e!i  which  are  themselves 
phenomena,  is,  therefore,  merely  the  ascertainment  of  oiher  and  more 
univereal  Laws  trf"  Phenomena.  And  I  cannot  but  look  upon  the 
revival,  on  Kngliith  soil,  of  the  doctrine  (not  only  refilled  by  the  school 
of  Locke  and  Hume,  but  giver  up  by  their  great  rivals  Reid  and 
Stewart)  tliat  t^cteitt  causes  are  within  the  reach  of  human  knowl- 
edge, as  a  remarkable  instance  of  what  has  been  aptly  called  "  tlie 
peculiar  zest  which  the  spirit  of  reaction  agninst  modern  tendencies 
gives  lo  ancient  alwurdities." 

Tet  the  distinction  between  those  constant  relations  of  succesaifm  or 
coexistence  which  Mr.  Whowcll  terms  Laws  of  Fhonomenar  and 
those  which  he  terms,  as  I  do.  Laws  of  Causation,  is  grounded  fhow- 
aver  incorrectly  expressed)  upon  a  real  difference.  It  is  no  doubt 
with  gTBiit  injustice  that  Mr.  NVbewell  (who  ha«  evidently  ^ven  only 
a  most  partial  and  cursory  inspection  to  M.  Comto'fl  work,)  assuroea 
that  M.  Comte  has  overlooked  this  tundamental  dtittinction,  and  that 
by  excluding  the  invest iffulion  of  causes,  ho  excludes  that  of  all  the 
most  general  truths.  No  one  really  accpiainted  with  M.  Oomte's 
idmirable  speculations  could  have  so  completely  misapprehended  theii 
(vfaolc  spirit  and  purport.     But  it  does  appear  to  me  that  his  disinelina> 
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tion  to  omploy  tbe  ward  Cause  bas  occasionally  led  him  to  attach  leu 
iniportanco  Umn  it  dosen-es  lo  ihiB  great  distinction,  upon  which  alono, 
I  ain  convinced,  the  poutibility  rests  of  framing  a  Tigomun  Canon  of 
ItiUuctiun.  Nor  do  1  svc  what  is  gained  by  avoiding  this  particuhir 
wonl,  wbon  M,  Cointo  is  forced,  like  other  people,  lo  speak  contjimally 
of  tbe  properties  of  ihingti,  of  agents  and  their  action,  oi  forces,  and 
Uio  like;  terms  equally  liable  Co  pervvniion.  and  which  arc  partial  and 
ioadequate  expreesions  for  wliat  no  word  that  we  po&sess,  exoepl 
Cause,  expresses  in  its  fiiU  generality.  I  believe,  too,  that  when  tba 
ideas  which  a  word  is  commonly  used  lo  convey  are  overclouded  with 
mysticism,  the  obscurity  is  not  likely  to  be  so  effectually  dispelled  by 
al^taining  from  its  employment,  as  by  bringing  out  into  full  clearness 
the  portion  of  real  meaning  which  oxiatsi  in  ibu  various  cases  wbcra 
tbo  rerm  is  most  familiarly  employed,  and  tlicreby  gi\~ing  a  legitiinat« 
■atisfiiction  to  that  demand  of  tbe  intellect  which  has  caused  the  term 
to  remain  in  use. 


CHAPTER  VI. 
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\  1.  To  complete  the  guncral  notion  of  causation  on  which  the  nx 
of  experimental  inquiry  into  the  laws  of  nature  must  bo  founded, 
one  distinction  stilt  remains  to  be  pointed  out:  a  disiiuctioD  so  funds- 
mental,  and  of  bo  much  importance,  as  to  require  a  chapter  to  itself 

The  preceding  discussions  have  rendered  us  familiar  with  the  cane 
in  which  several  agents,  or  causes,  concur  as  conditions  to  the  pro* 
duction  of  an  effect;  a  case,  in  truth,  almost  universal,  there  being 
very  few  effects  to  the  production  of  which  no  more  than  one  agent 
contributes.  Suppose,  then,  that  two  different  agents,  operating 
jointly,  are  followed,  under  a  certain  set  of  collateral  conditions,  by  a 
given  effect.  If  either  of  iheso  agents,  instead  of  being  joined  mth 
the  other,  had  operated  aluno,  under  the  same  set  of  conditions  in  all 
other  respocts,  some  effect  would  probably  have  followed  ;  which 
would  have  boon  different  from  \ho  joint  effect  of  the  two,  and  mora 
or  leas  dissimilar  to  it.  Now,  if  we  hajipen  to  know  what  would  bo 
the  effects  of  each  cause  when  acting  Bcporalely  from  tbe  other,  we 
axe  often  able  lo  arrive  deductively,  or  a  priori,  at  a  correct  prediction 
of  what  will  arise  from  their  conjunct  agency.  To  enable  us  to  do 
this,  ii  is  only  necessary  that  the  same  law  wliicb  expresses  the  effect 
of  each  cause  acUng  by  itself,  shall  also  correctly  cxpicss  Uie  part  due 
to  that  cause,  of  the  effect  whieh  foHowA  from  the  two  togotlier.  This 
condition  is  realized  in  tbe  extensive  and  important  clB.>i8  of  phenomena 
commonly  called  raechanical,  namely,  the  phenomena  of  the  communi- 
cation of  motion  (or  of  pressure,  which  is  tendency  lo  motion)  firom 
one  body  to  another.  In  this  important  class  of  cases  of  causation, 
one  cause  never,  pniperly  speaking,  defeats  or  frustrates  another ;  l>oth 
have  their  full  effect.  If  a  body  is  propelled  in  two  directions  by  two 
forces,  one  tending  to  drive  it  to  the  north,  and  tho  other  to  the  cast, 
it  is  caused  to  move  in  a  givea  time  exactly  as  far  in  both  directiooi  as 
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the  twn  forces  would  scparatoty  have  carried  it ;  and  is  Icfl  prectAelj 
where  U  would  havo  arrive*!  if  it  had  licoii  actud  upon  first  uy  one  of 
ihe  iwu  forre».  and  afterwanlft  by  the  other.  This  law  of  nature  is 
called,  ra  mechanical  pliilosoph)*.  the  principle  of  the  Compoflitiun  of 
Forces;  and  in  imitalion  of  that  well-chosen  expression,  I  iihall  gi\-o 
the  name  of  tha  CompnAitton  of  Cauite&  to  the  prinripln  which  is 
exemplified  in  all  cases  in  which  the  joint  effect  of  several  cauttev  is 
identical  with  the  sum  of  their  separate  effects. 

This  principle,  however,  by  no  means  prevails  in  all  departments  of 
the  fiela  of  nature.     The  chemical  combination  of  t^vo  nubsianceg 

Sroducea,  as  is  well  known,  a  third  substance  with  properties  entirely 
ifTiTeni  from  thoae  of  either  of  the  two  substances  separately,  or  of 
both  of  thrm  taken  together.  Not  a  trace  of  the  pntperlicH  of  hydro- 
gen or  of  oxygen  is  ohseVvahle  in  those  of  their  compound,  water. 
The  tasta  of  sugar  of  lead  ia  not  the  sum  of  the  tjutc^  of  its  component 
clt^mcnts,  acetic  acid  and  lead  or  its  oxide;  nor  is  the  ci^lor  of  green 
vitriol  a  mixture  of  the  rolors  of  sulphuric  acid  and  copper.v'This'l 
explains  why  mechanics  is  a  deduciiTe  or  demonstrative  scicnc^,  zod 
cbemiii^try  not.  In  The  one,  we  can  compute  the  effects  of  all  combina- 
linnfl  of  causes,  whether  real  or  hypothetical,  from  the  laws  which  wo 
know  to  govern  lh(><(e  eauHes  wlicn  acting  Hcpnrately ;  because  thoy 
conrinue  to  observe  the  same  laws  when  in  combination,  which  they 
oh<u?rved  when  separate :  whatever  would  have  happened  in  conse- 
quence of  each  cause  taken  by  itself,  happens  when  thoy  arc  together, 
and  we  havo  only  to  cast  up  the  re^ntlit.  Not  so  in  the  phenomena 
which  are  the  peculiar  subject  of  the  science  of  chemistry.  There, 
most  of  the  unifiirmities  tn  M-hich  the  eauses  conformed  when  separatA, 
ceofe  altogether  when  they  are  ctnijoincd ;  and  we  arc  not,  at  least  in 
the  present  Mate  of  our  knowledge,  able  to  foresee  what  result  wll 
follow  from  any  new  cotnbination,  until  wo  have  tried  it  by  specific 
experiment. 

i  f  this  bo  true  of  chemical  combinations,  it  is  still  more  true  of  those 
far  more  complex  combinations  of  elements  which  constitute  organized 
bodies ;  and  in  which  those  extraordinary  new  uniformities  arise,  which  ' 
are  called  the  laws  of  life.  ,-  All  organized  bodies  arc  componcd  of 
parts,  similar  to  thi»90  composing  inorganic  nature,  and  which  haro 
even  themselvfts  existed  in  an  inorganic  state ;  but  the  phenomena  of 
lilb,  which  result  from  tho  juxtaposition  of  those  parts  in  a  certain 
manner,  l)«iir  no  analogy  to  any  of  tho  eflecis  which  would  bo  produced 
by  tho  action  of  the  component  substanr.es  considered  as  mere  physical 
agents.  To  whatever  degree  we  might  imagine  our  knowledge  of  tho 
properties  of  the  several  ingredients  of  a  living  body  to  be  extended 
and  perfected,  it  is  rertain  that  no  mere  summmg  up  of  tho  separata 
actions  of  tlmso  elements  will  ever  amount  to  tho  action  of  tho  living 
body  itself.  The  tongue,  for  instance,  is,  like  all  other  parts  of  tho 
animal  frame,  composed  of  gelatine,  fibrin,  and  other  products  of  the 
chcrniBlry  of  digestion,  but  from  no  knowledge  of  the  properties  of 
thiKO  substances  could  wo  ever  predict  that  it  could  taste,  unless  gol- 
stmo  or  fibrin  could  themselves  taste ;  for  no  elementary  fact  can  be  in 
the  conclusion,  which  waa  not  first  in  the  prcmissea. 

Thcro  are  thus  two  dilfisront  modus  of  iheconjunci  action  of  causes; 
{rom  which  ariee  two  modes  of  conflict,  or  mutual  interference,  between 
laws  of  nature.     Suppose,  at  a  given  point  of  time  and  space,  two  or 
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more  causes,  which,  if  tlivj  acted,  eeporately,  would  produce  eCecu 
contrary,  or  at  least  conQicciug  with  each  other;  one  of  them  tending 
to  undo,  wboll)'  or  paiiially,  what  tho  other  tcDcI»  to  du.  Tbu«.  tlie 
oxpansive  furco  of  tho  goB&B  generated  by  the  if^^tion  of  gunpow- 
der tends  to  project  a  buliet  towards  the  sky,  while  its  gravity  tends  to 
mako  it  fall  to  the  ground.  A  stream  running  into  »  reser^'oir  oi  one 
end  tends  to  fill  it  higher  and  higher,  while  n  drain  at  the  otlier  extremity 
tends  to  empty  it.  Now,  in  such  caaea  as  these,  even  if  the  iwu  causes 
which  are  in  joint  action  exactly  uimul  uno  anutlior,  etill  the  lawa  of 
both  are  fulfilled ;  the  effect  is  ttie  same  as  if  the  drain  had  boen  open 
far  half  on  hour  first,*  and  the  stream  hod  flowed  in  for  us  loni;  auei^ 
wards.  Each  agent  produced  iho  same  amount  of  effect  as  if  it  had 
acted  separately,  though  ilie  coiurai-y  ofl'ect  which  was  taking  place 
during  the  bomc  time  obliterated  it  an  fast  as  it  wa^  produced.  Here, 
then,  wu  have  two  cauiM.'ii.  producing  by  their  joint  tiperation  an  oSm^ 
which  at  iiret  seems  quite  dissimilar  to  those  which  they  produce  l^^^l 
arately,  but  which  ou  examination  proves  tu  bo  really  the  &um  of  thoe^^ 
separate  oflecta.  It  will  be  noticed  that  we  here  enlarge  the  idea  of  the 
sum  of  two  eBects,  bo  as  to  include  what  is  commonly  called  their  dif- 
ference, but  which  is  in  reality  the  result  of  tl»e  addition  of  oppnsites  ; 
a  conception  to  which,  as  is  well  known,  mankind  are  indebted  for  that 
admirable  extension  uflhe  algt^braical  ciUcuIuh,  wliich  has  so  vastly  in- 
creased  its  powers  osaa  instrument  of  discovery,  by  introducing  into 
its  reasonings  (with  the  sign  of  subtraction  prefixed,  and  under  the 
name  of  Negative  Quantities)  every  description  whatever  of  positive 
phonomcna,  provided  they  are  of  such  a  quality  in  reference  tu  those 
pronously  introduced,  thai  ta  add  the  one  ia  equivalent  to  ftubtracbng 
an  equal  quantity  of  the  other. 

There  is,  then,  one  mode  of  the  mutual  interforonco  of  hiws  uf  na- 
ture in  which,  even  when  the  concurrent  causes  annihilate  each  ntl>er's 
effects,  each  exerts  iin  full  efficacy  according  to  its  own  law,  its  law  as 
a  sugiarato  agent.  But  iu  the  oUier  description  of  cases,  tho  tATO  agen- 
cies which  ore  brought  together  cease  entirely,  and  a  totally  difierent 
set  of  phunoincnu  arise  :  as  in  the  experiment  of  two  liquids  wliich. 
when  mixed  in  certain  proportions,  instantly  become  a  solid  mass,  in- 
stead of  merely  a  larger  amount  of  liquid. 

§  2.  This  difference  betn-een  tlie  case  in  which  the  joint  efTect  of 
causes  is  the  sum  of  their  separate  eSccls,  and  the  case  in  which  it  is 
lietiirogoneous  to  Uicni ;  between  laws  which  work  logeiher  withoat 
allt^ration,  and  laws  wliich,  when  rallad  upon  to  work  to(;ctber.  cease 
and  give  place  to  oil  lei's ;  is  one  uf  the  fundiimcntHl  distmcliona  in 
nature.  The  former  case,  that  of  the  Composition  of  Causes,  is  the 
general  one  ;  the  other  is  always  special  and  exceptional.  There  are 
no  objects  which  du  nui,  as  lo  some  of  their  phenomena,  obey  the  prin* 
ciple  of  tho  Composition  of  Causes;  none  that  have  not  some  laws 
which  ore  rigidly  fulfilled  in  every  combination  into  which  the  objects 
enter.  The  weight  of  a  body,  for  instance,  is  a  property  which  it 
retains  in  all  the  combinations  in  whicli  it  Is  placed.  The  weight  of  a 
chemical  compound,  or  uf  an  organized  body,  is  equal  tu  the  sum  of 

*  I  oniil,  for  >tmpUaiir,  lo  uk<^  into  nccount  the  olToc't,  in  thia  loltci  csu.  of  ihe  diminu 
tion  of  prrcnirr,  m  <limtmiihin{  the  flow  of  the  witer  lltrmgh  lh«  drtin ;  which  nidsotl* 
io  np  m»i  mlisclB  Iho  utillt  or  npplicsbilitr  of  Iho  prtocwlv. 
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tne  weights  of  the  elemenrs  which  compoao  it.  The  woigbt  «ith«r 
of  the  olemenla  or  of  the  compound  will  vary,  if  thojr  be  carried  fiuv 
thor  from  tlicir  ccotro  of  ullraciion,  or  broiighi  nearer  to  it ;  but  irbal- 
ever  alfects  the  one  afffirti  the  other.  'J'hey  always  remain  precisely 
equa].  So  agtuii,  the  computieiit  parts  of  a  vegetable  or  animal  sub- 
Biadce  do  not  lo«e  their  mechanicfu  and  chemical  inroperlios  oa  sops- 
rate  ageniii,  when,  by  a>  peculiar  mode  of  juxtapoaithia,  they,  as  an 
aj^'l^f^ale  whole,  acquire  physiological  or  vital  properties  in  addition. 
Tbnse  bodies  continue,  as  before,  to  obey  mechanical  and  chemical 
Urn's,  in  so  far  a3  the  operation  of  those  latve  is  not  couoteractad  by  the 
new  laws  which  govern  thorn  as  organized  beings.  When,  in  short,  a 
concurrence  of  causos  takes  place  which  calls  mto  action  now  laws, 
bearing  no  analogy  to  any  that  we  can  trace  in  the  separate  operation 
of  the  causcit,  the  new  laws  may  supersede  one  portion  of  the  previnuit 
laws  but  coexist  with  another  portion,  and  may  even  compound  the 
efiect  of  those  previous  laxrs  n*ith  their  own. 

Again,  laws  which  were  thcmiwlves  genorutod  in  the  second  mode, 
may  generate  others  in  the  fintt.  '^'hougli  tliere  be  laws  which,  like 
those  of  chenii5tr>-  and  physiology,  owe  their  existfmce  to  a  breach  of 
the  principle  of  Composition  of  Causes,  it  does  not  fullovv  tbat  these 
peculiar,  or  as  they  mif^ht  be  termed,  heterapathic  Iawi;,  are  not  cnpa- 
ule  of  cumpusitiou  with  one  another.  The  muses  which  by  one  com- 
bination  have  had  their  law*  altered,  may  carry  their  new  laws  with 
them  unaltered  into  their  ulterior  comhinaiiooi«.  And  hence  there  is 
DO  reason  to  despair  of  ultimately  raising  chomititry  and  physiology  lo 
the  condition  of  dednctiva  sciences;  for  though  it  is  tmpooaible  to  de- 
duce all  chemical  and  physiological  Irullis  from  the  laws  or  propertieis 
of  simple  substances  or  elementary  agents,  they  may  probably  he  d<^- 
ducible  from  laws  which  ctunmenre  when  these  elementary  ageuls  are 
brought  together  into  some  moderate  number  of  not  very  complex 
corahinationa.  The  Laws  of  Life  will  never  bo  deducible  from  the 
mere  laws  of  the  ingredients,  but  the  prrrdigiuuBly  complex  Facts  of 
Life  may  all  be  deducible  from  comparatively  simple  laws  of  lite ; 
which  laiTB  (depending  indeed  upon  combinations,  hut  upon  compara- 
tively simple  rombinatiiuis,  of  antecedents),  may  in  more  complex 
circumtitanccH  he  strictly  compounded  with  one  anntlier,  and  with  the 
phy-iical  and  chumical  laws  of  the  ingredients./  The  details  of  the 
vital  phenomena  even  now  affnrd  innumerable  exemplifications  of  the 
Oomposiliou  of  Caut^es ;  and  in  proportion  as  these  phenomena  are 
more  aci'-uralely  -studied,  there  appears  more  and  more  reason  to 
believe  that  the  same  laws  which  operate  in  the  simpler  combinations 
of  circumstances  do,  in  fact,  continue  to  be  observed  in  the  more  com- 
plex.* This  will  be  found  equally  true  in  the  phenomena  of  mind; 
sod  even  in  social  and  political  plieooracna,  tlie  result  of  the  laws  of 
mind.     It  is  iu  the  case  of  chemical  phenomena  that  the  least  progress 


*  Kor  Dlnimliint  itliiMraluxia  or  ihia  raiiiaiti,  I  mmy  U'itu  tu  Iho  wnlin^  oT  Dr.  W.  || 
Csi|>«nUt,  of  llnstil.  ami  rspecullf  h»  li«Ati*c  ou  tittuml  PhytiaUgy.  )ii  which  ;tic  higb- 
osl  (jcrn-rsliiatiorvi  which  the  «ici)cfl  of  life  hw  yet  r(*»che<I,  and  llie  b««t  moiloni  eoiicwp. 
tk>n  of  ll»l  •cietice  a*  n  wholi-.  ore  *-thiNl«l  in  n  mnnner  eqniltr  perapictiettB  mA  pliilo- 
•ophtcnl,  <)n  lln!  itHAib  of  such  •tn-aliiie  (lie  prevent  vrnlerwnuiil  l>c  so  laoDinpeicnt  WU- 
QPft,i:  ilieu  howavcr  havii  be«n  MtfTicicntly  vouched  for  by  eotne  uf  the  hi^ot  living 
kuthoriiios;  wbtle  of  the  fsoulncly  Bcicnlil^r  spirit  wbJch  pervadu  it,  tho»a  miy  tte  par 
■UUM  10  utpresa  sn  opioion,  whu  woubl  tM  ba  eniuied  lo  oftr  lo  a  work  on  such  s  wt*- 
wci,  tiiiy  otuiT  vt^m 
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Ii80  yet  b«oo  made  in  bringing  the  upeciat  laws  uuder  ffeneral  ones 
from  which  ihcy  may  be  deduced;  but  there  nre  evon  m  chemistry 
niRuy  circuniKiiuiccs  to  oDcoura^o  thu  hope  tiioi  such  general  law* 
will  iieren.tter  be  didcovored.  The  difluront  actions  tit'  a  chumicai 
compound  will  ncner,  undoubtedly,  be  Ibund  to  be  the  sum  oi  the 
octiuiu  of  its  Kcpurato  elements ;  but  ihorc  raiiy  exist,  between  the 
prop^ien  of  the  compound  and  those  of  its  elementA,  some  constant 
relatioti.  which  if'  discovemlite  by  u  sufficient  induction,  would  enable 
us  lo  forosoe  the  sort  of  compound  which  will  result  from  a  new  com* 
bination  before  we  have  actually  tried  it,  and  to  judge  of  what  son  of 
elements  some  new  substance  ia  compounded  before  we  have  auaiyxed 
it:  a  problem,  the  solution  of  which  has  been  urupounded  by  M. 
Comte  aa  the  ideal  aim  and  purpose  of  chcmioal  speculatiun.  The 
great  law  of  dcfinilo  proportioiui.  tirat  discovered  in  its  fiill  generality 
by  Daltou.  is  a  complete  solution  nf  this  problem  iu  one  ainglo  aspect 
(of  Recoiidary  impoitance  it  ia  true),  that  of  quantity :  aiul  iu  respect 
to  quality,  wc  have  alreudy  svtnc  puitial  gcticrmlizalioiiB  sufficient  to 
indicate  the  poswibilily  li'  ultimately  proceeding  fujthet.  We  can 
predicate  many  common  properties  of  the  kind  of  rompounda  whirb 
result  from  the  combiimiiou,  in  eueb  i>(  the  stuull  number  of  possible 
proportions,  of  any  at:id  whatever  with  any  base.  Wo  have  tiUu  the 
very  curious  law,  discovered  by  BerthoHet,  that  two  solnbte  ealt» 
mutually  decompose  one  another  whenever  the  ticw  combinations 
whith  result  produce  an  itisoluble  rompouod :  nr  one  less  soluble 
than  the  two  former.  -Auoibur  uuiformity  hiia  been  obMrred,  com- 
monly called  the  law  of  isoraorptiism  ;  the  identity  of  the  crystalline 
forms  of  substances  whkh  possess  in  commoti  certain  peculiaritips  of 
chemical  com])osition.  Thus  it  appearH  that  even  hctcropaihic  lawa, 
ituch  laws  of  combined  agency  as  are  not  rompnunded  of  the  taws  of 
the  separate  agencies,  arc  yet,  ut  least  in  eoim  ciums,  derived  from 
them  according  to  a  Hxed  principle.  There  may,  therctbre,  bo  laws 
of  the  generation  of  laws  from  others  dissimilar  to  them ;  and  in  chem- 
istry, these  undiscovered  laws  of  the  dependence  of  tlic  prvperlics  of 
the  compound  on  the  proporticj*  of  itJi  elements,  may,  Together  with 
the  lawn  of  llic  elemrnt^  thcmaelves.  famish  the  premis^^es  by  which 
the  Bcienre  is  destined  one  day  to  be  rendered  deduciiTe. 

It  would  seem,  tliercture,  that  there  is  no  claims  of  phnnemena  in 
which  tlw  Cumpo»iiimi  of  Causes  does  not  ohiaiii :  that  as  a  genera) 
rule,  causes  in  combination  produce  exactly  the  same  efTecrs  as  when 
acting  singly :  but  that  this  rule,  though  general,  is  not  universal ;  that 
in  90DH  instaitct'^4,  at  »onio  particular  points  in  the  trunsition  from  sep- 
arate to  united  itcrion,  the  laws  change,  atid  an  entirely  new  set  of 
effects  are  either  added  to,  or  take  tlie  place  ot,  those  which  tirise  from 
the  separate  agency  of  the  »ame  causes ;  the  laws  of  these  new  effects 
being  again  suscepiiblo  of  coropOAtiJon,  to  an  indefinite  extent,  like  th(< 
laws  which  they  superseded. 

^  3.  That  effects  are  proportional  to  thoir  canses  is  laid  down,  by 
some  writers,  as  an  axiom  in  the  theory  of  causatioo ;  aitd  great  use  is 
aometimes  made  of  this  principle  in  reasonings  respecting  the  laws  of 
nature,  although  it  ia  encumbered  with  many  diffirultiiw  and  apparent 
L-xceptions,  which  much  iugcutiity  ha3  been  vxpended  in  showmg  not 
to  be  real  ones.     This  propositinu,  in  so  &r  as  it  is  true,  enters  as  a 
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particular  cobq  into  the  general  principle  of  the  Composition  of  Causes : 
the  caueoscompoundud  buitiB;,  i"  tliis  instance,  Lumogeueoua ;  in  which 
case,  if  in  any,  their  joint  eHnct  might  he  expected  to  be  identical  with 
the  (turn  of  their  separate  oflccts.  If  a  force  equal  to  one  hundred 
weight,  will  raise  a  certain  liody  aloiif^  an  inclined  plane,  a  force  equal 
to  two  hundred  weight  will,  ivu  kmiw,  niise  two  bodies  exactly  himilar, 
and  Uiua  the  effect  la  proportional  to  the  cause.  But  does  not  a  force 
equal  to  two  hundred  weight,  actually  contain  in  itself  two  forces  each 
equal  to  one  hundred  weight,  which,  if  employed  apart,  would  scua- 
rruely  raise  the  two  bodies  in  question  1  The  fact,  therefore,  that 
whoii  exerted  jointly  they  raise  both  bodies  at  once,  rosultti  from  tha 
Composition  of  Causes,  and  is  a  mere  instance  of  the  general  fact  that 
mechanical  forces  are  subject  to  the  law  of  Compo«ition.  And  so  in 
every  other  caae  which  can  bo  aupposed.  For  the  doctrine  of  the 
pi-oportionality  of  effecia  to  their  causes  cannot  of  course  l>e  applicable 
to  cases  in  which  the  augmentation  of  the  cause  altera  the  /:Tn</ of  effect; 
that  is,  in  which  the  surphin  quantity  superadded  to  the  cause  docs  not 
bocome  compounded  with  it,  but  the  two  together  generate  an  alto- 
gether new  phenomenon.  Suppose  that  the  application  of  a  certain 
quantity  of  heat  to  a  Inxly  mi^nily  increases  its  bulk,  that  u  double 
quantity  melts  it,  and  a  triple  quantity  decomposea  it :  these  three 
effecis  being  heterogeneous,  no  ratio,  whether  corresponding  or  not  to 
that  of  the  qusntitttM  of  heat  applicil,  can  bo  established  between  them. 
Thus  wc  Rev.  that  the  supposed  axiom  of  the  proportionality  of  ofTecta 
to  their  causes  fails  at  the  precise  point  where  the  principle  of  the 
Composition  of  Caiucs  also  fails ;  viz.,  where  the  concurrence  of 
causes  is  such  as  to  dctcrminu  u  t^hange  in  the  properties  of  the  body 
generally,  and  render  it  suhjcct  to  new  laws,  more  or  less  dissimilar 
lo  those  to  which  it  conformod  in  its  previous  state  of  oxiatcuco.  Tha 
recognition,  therefore,  of  any  such  law  of  proportionality,  is  aupersodod 
by  the  more  comprehensive  ptinciple,  in  which  as  much  of  it  aa  is  true 
i«  implicitly  assorted. 

The  general  remarks  on  causation,  which  seemed  necessary  as  an  / 
introduction  to  the  theory  of  the  inductive  process,  may  here  termi- 
nate. That  process  is  essentially  an  inquiry  into  cases  of  causation. 
All  the  uniformities  which  exist  in  the  aucccaaion  of  phenomena,  and 
most  of  those  which  prevail  in  their  coexistence,  are  cither,  as  we  have 
Been,  themselves  laws  of  causation,  tir  conseqiiences  resulting  from, 
and  corollaries  capable  of  being  deduced  from,  such  laws.  If  we  could 
determine  what  causes  are  correctly  ossigned  to  what  elTecls,  and  what 
effects  to  wh:iE  causes,  we  nhonid  be  virtually  acquaintE<d  with  the 
whole  course  of  nature.  All  those  uuifbrmitics  which  are  mere  results 
of  raiiMiion.  might  then  be  explained  and  accounted  for ;  and  every 
individual  fact  or  event  might  be  pro<lictod,  provideil  wa  had  the 
reijui-fito  data,  that  !»,  the  requisite  knowledge  of  the  circumstances 
which,  in  the  particular  instance,  preceded  it. 

To  ascertain,  therefore,  what  are  the  laws  of  cansation  which  exist 
in  nature ;  to  determine  the  effects  of  every  cause,  and  the  causes  of 
all  effects,  is  the  main  business  of  Induction ;  and  to  point  out  how  Uiis 
IB  doDO  is  the  chief  object  of  Inductive  Logic.  ^ 
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14  I*  It  results  &om  the  precfxling  cxpoaiiion.  ihat  the  process  of 
BM4:rt Hilling  wbal  c'jjnsctpieiiUi,  111  tiaturi.-,  urn  invunnbly  cutmcctcd 
witli  what  aiueced(mt«,  or  in  othnr  words  what  jihenomena  are  related 
to  each  other  as  cauees  and  eflecu,  ib  io  soniu  sort  a  procces  of  analysis. 
That  every  fad  which  boi^ius  tu  exist  liiw  a  fuiuse.  aiiJ  thul  tnis  cause 
muAt  be  found  sotnewhere  aniuiig  lhf»  facts  which  immedialeljr  pre- 
ceded it£  occurrence,  may  bo  taken  for  certain.  The  whole  of  the 
present  facte  ore  the  iufalliblc  result  of  ull  past  facti«,  and  more  imme- 
diatelv  of  all  the  fBct.i  which  oxi-itud  at  the  moment  previous.  Here, 
then,  u  a  great  8e<]uencc,  which  we  know  to  be  unifunn.  If  the  whole  \ 
prior  state  of  the  entire  universe  could  again  recur,  it  would  agaiu  be  1 
followed  by  iho  whole  present  oiaio.  The  quextion  i«,  how  to  resolve 
this  complex  uiiifoiiuity  luto  the  tiuupler  uniformities  which  composo 
it,  and  oKaign  to  each  portion  of  the  vtist  antecedent  tliot  portion  or  tbe 
cotixequent  which  is  attendant  upon  it.  — 

Thi»  operation,  which  we  liavo  called  analytical,  inasmuch  as  it  is 
the  refloluiinn  of  a  coinpltix  whole  into  the  component  elements,  is 
more  than  a  merely  mental  aiialysia.  No  mere  contemplation  of  the 
pbetiunieuri,  and  purtiliun  of  tbein  by  the  iiUellect  aluuu,  will  of  itself 
occompIiHli  tho  i-iid  wo  hiive  now  in  view.  XeverUteless,  such  a  men- 
tat  |Mirtiti<iii  i»  an  indispensable  first  step.  The  order  of  nature,  as  per- 
neived  at  a  first  gi.tnce,  presents  at  every  instant  a  chai:i«  foUnwea  by 
another  chaos.  VVo  muat  decompose  each  cliaos  into  single  facts. 
We  must  Icam  to  see  in  tlte  chaotic  anlec(.i(lt.-nt  a  miiJtiliide  of  dis- 
tinct anteeedents,  in  the  chaotic  coiisequeni  a  multitude  of  distinct 
consequents.  This,  supposing  it  done,  will  not  uf  itaclf  tcU  us  on 
whti:h  of  the  antecedents  each  consequent  is  invariably  attendant.  To 
determine  that  point,  we  lutut  endeavor  to  effect  a  separation  of  the 
facts  from  one  unolber.  uol  in  our  minds  only,  but  in  nature.  The 
mental  analj'sis,  however,  must  lake  place  lirst.  And  every  one 
knows  that  in  the  mode  of  perlorming  it,  one  iiitcHcct  diflere  im- 
mensely fmni  niiiither.  It  is  ihu  csEcnceuf  tlic  act  of  obsen'ing  ;  for  tbe 
observer  in  not  he  who  merely  aoch  the  thing  which  is  before  hts  eyes, 
but  he  who  sees  what  parts  that  thing  is  composed  of.  To  do  this 
Well  is  a  rare  talent.  Oiiu  porHon,  &uiq  inutlontion,  or  attending  only 
in  tbe  wrong  place,  nverloolc.^  hall'  of  what  he  sees ;  anotlirr  sets  down 
mach  mure  than  he  sees,  confuutkding  it  with  what  he  imagines,  or 
with  what  he  iufens ;  another  takes  nolu  of  the  i:ind  of  all  the  circum- 
stances, but  being  inexpert  in  estimating  their  degree,  leaves  the 
quantity  of  each  vagne  and  uncertain  ;  another  sees  indeed  the  whole, 
but  raiikes  such  an  awkwaiil  dlvixlon  uf  it  into  puns,  throwing  things 
into  one  mass  which  require  to  bo  separated,  and  separating  othei« 
which  mif^ht  muro  conveniently  bo  considered  us  one,  ttuit  the  result 
is  murh  the  same,  sometimes  even  worse,  than  if  no  analysis  bad  been 
attempted  nt  all.  It  would  be  possible  to  point  out  what  qualities  of 
mind,  anil  modes  of  mental  culture,  fit  a  eei-sun  for  being  a  good 
observer;  that,  however,  is  a  question  not  at  Logic,  but  of  the  theorv 
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of  Gt)ncatinD,  in  the  most  enlarged  aoDM  of  the  term.     There  is  not 

proptjrly  an  Art  nf  Olfsen'iii^^.     Thore  may  bo  rult*  for  obsorv'ing. 

IJut  t!i«4e,  like  rules  for  inrenting,  are  properly  iiwtructiona  lor  iho 

preparatioQ  ot'  abo's  own  mind ;  for  puttuifc  it  into  the  state  in  which 

It  will  bo  most  fittt>ti  lo  olisurvo,  or  mo»t  likely  to  invent     They  are, 

therefore,  e^Aentially  rules  of  self-education,  which  iii  a  diflbront  thing 

tfrtim  Lo^c.     They  do  not  leach  how  Lu  do  the  thiuj;.  but  liow  to  make 

►  ourBcIvos  capable  of  doine;  it.     They  are  an  art  of  etreogthening  the 

'  fimlM,  not  an  an  of  urging  thom. 

The  extent  and  rainuteDcas  of  observation  which  may  bo  n.M|uiBite, 

land  the  degree  of  decomposilion  to  which  it  may  be  necessary  to  carry 

Itbe  menial  analysis,  depend  upon  the  particular  purpoM  in  view.     To 

ascertain  the  state  of  the  wbolo  univcne  at  any  purticular  momont  is 

uapo«»ible,  but  would  also  be  useless.     In  makmg  chemical  expori-L 

t.ment«,  we  should  not  think  it  nccesaary  to  note  the  position  of  tboj 

;planetH;  because  experience  has  shown,  as  a  very  supcrficiul  oxpcri- 

'  'noe  is  Auflir-ienC  to  hIiow,  that  in  such  cases  thai  i^lrcumstatico  Ia  not 

laterial  to  the  result :  and,  accordingly,  in  the  age  when  man  beliaved' 

the  occult  influences  of  the  heuveuly  bodies,  it  mi,;;lit  huvo  been  un- 

I  philosophical  tn  omit  a^rnrtaining  the  precise  condition  of  those  bodies 

at  the  moment  of  the  experiment.     As  to  the  degree  of  minulcnavs  uf 

iho  mental  subdivision  ;  if  wo  were  obliged  to  break  down  what  we 

observe  imo  ttt  very  simplest  elemenia,  that  is,  literally  into  single  facts, 

it  would  bo  diBicuU  to  «ay  where  we  should  find  them  :  wc  cuti  hardly 

ever  affirm  that  our  divisions  of  any  kiiid  have  reached  the  ultimate 

unit.     But  this,  too.  is  fortunately  unnecessary.     The  only  object  of  iha 

mental  Kopiinilion  is  lo  HuggcBt  the  requisice  physical  fwiparalioM,  io 

that  wc  may  cither  acromplinh  it  ourselves,  or  seek  for  it  in  nature ; 

andvre  have  drino  enough  when  wc  hav«  earned  the  subdivision  as  lar 

as  the  point  at  which  we  are  able  to  see  what  obserrotions  or  expeii- 

mcnts  we  require.     It  is  oidy  essential,  at  whatever  point  our  fi>etital 

de*«m position  nf  facts  may  for  the  present  have  stopped,  that  wo  should 

hold  ounwh-es  reidy  and  able  to  carry  it  further  as  occasion  requires, 

anil  should  not  allow  the  fi^eedom  of  our  discriminating  fucully  to  Ihj 

imprisoned  byiho  swathes  nnd  bands  nfordinarj'claAsificaiion;  as  was 

the  case  with  all  early  speculative  inquirers,  not  excepting  tlic  Greeks, 

^10  whom  it  honlly  ever  occurred  ilmt  what  was  called  by  one  abstract 

name  might,  in  roalitv,  be  several  phenomena,  or  that  there  was  a  po9- 

wbilily  ot  decomposing  the  facta  of  the  universe  into  any  elements  but 

I  those  which  ordinary  language  already  recognized. 

§  2:  The  diflcrentantecedentsandconsoquentsbeing,  then,  supposed 
lo  be,  so  far  as  the  case  requires,  ascertained  and  discriminated  from 
one  another ;  we  am  to  inquire  which  is  connected  with  wluch.  In 
ever}'  instance  which  comes  under  our  observation,  there  are  many 
antecedents  and  many  ron&equenrs.  If  those  antecedents  could  not  be 
sred  from  one  another  except  in  thought,  or  if  those  consequents 
ar  were  found  apart,  it  would  We  impossible  for  us  to  distinguish 
ipOateriori  at  least]  the  real  laws,  or  to  anign  to  any  cause  its  effect, 
nr  to  any  effect  its  cause.  To  do  so,  we  must  be  able  to  meet  with 
some  of  the  antecedents  apart  from  the  rest,  and  ohser\'e  whni  follows 
from  them ;  or  some  of  the  consonuunts,  and  obser\'e  by  what  they  are 
preceded.  We  must,  in  short,  lollow  the  Baconian  rule  of  taryvtg  | 
Kb  


mncimoN. 

tie  eireumstance*,  Tliu  is,  indeed,  Ditl]*  Uic  first  rule  of  physical  inqui- 
ry, and  not,  as  some  have  thought,  tlie  sole  rule  ;  but  it  is  the  founda- 
tion of  oil  the  rest. 

For  the  purpose  of  varying  llie  circumstances,  wo  msy  have  rccoursi! 
(according  to  a  distinction  commonly  made)  either  to  obaerH-ation  or  to 
experiment;  vre  may  cither _/fji J  an  indtmiL-e  in  nature,  suited  to  our 
purposes,  or,  by  en  artificial  arrangement  of  circumstances,  ma^e  une. 
The  value  of  the  instance  depends  upon  what  it  is  in  itself,  not  upon 
the  mode  in  which  it  is  obtained :  its  employment  fur  the  purposes  of 
induction  dc|Mnids  upon  the  some  principles  in  the  one  case  and  in  the 
other ;  as  the  uses  of  money  are  the  same  whether  it  is  inherited  or 
acquired.  There  is,  in  short,  no  difierenco  in  kind,  no  real  logical 
distinction,  between  the  two  processes  of  investi^aiion.  There  are, 
however,  practical  distinctions  to  which  it  ia  of  considerable  importance 
to  idvert. 

§  3.  The  first  and  most  obvious  distinction  between  Observation  and 
Experiment  is,  that  the  latter  in  an  immense  extension  of  the  furmcr. 
It  not  only  enables  tis  to  proiluco  a  much  greater  number  of  variations 
in  the  circumstances  than  nature  spontaneously  oflen,  but,  moreover, 
in  thousands  of  cases,  to  produce  the  precise  tort  of  variation  which 
we  are  in  want  of  for  discovering  the  law  of  the  phenomeuon;  a  ser 
vice  which  nature,  being  coiulructcd  ou  a  quite  different  scheme  from 
that  of  facilitating  our  studiee.  is  seldom  so  friendly  »s  to  bestow  upon 
us.  For  example,  in  order  lo  ascertain  what  principle  in  the  aimoe- 
phero  enables  it  to  sustain  life,  the  vuriatiou  we  re(|Uire  is  that  a  living 
animal  should  be  immersed  in  each  component  elemeul  of  the  atinns> 
phcre  separately.  But  nature  docs  not  supply  eilber  oxygen  or  azote 
in  a  separate  state.  We  are  indebted  to  artificial  experiment  for  our 
knowledge  that  it  is  the  former,  and  not  the  laiicr,  which  suppurta 
ruspinitiun;  and  oven  for  our  knowledge  of  the  very  existence  of  the 
two  ingredients. 

Thus  fur  the  advantage  of  experimentation  over  simple  observation 
ia  universally  recognized  :  all  are  aware  that  it  ensbles  us  to  obtain 
innumerable  combinations  of  circumstuiceB  which  are  not  to  be  found 
in  nature,  and  so  add  to  nature's  experiments  a  multitude  ofi-xpcn- 
raents  of  onr  own.  Hut  there  is  another  superiority  (or,  as  Jtacon 
would  ha%*e  expressed  tl,  another  prerogative),  of  instances  artificiaUy 
obtained  over  sponlancous  instances— ^}f  our  own  experiments  over 
even  the  same  experiments  when  made  by  nature — which  is  nut  of  less 
importance,  and  which  is  far  from  being  fell  and  acknowledged  in  the 
■ame  degree. 

When  we  can  produce  a  phenomenon  artificially,  we  can  take  it,  as 
it  were,  home  with  us,  and  observe  it  in  llie  midst  of  circumatancus 
with  which  in  all  other  respects  we  arc  accurately  acquainted.  If  we 
desire  to  know  what  are  the  effects  of  the  cause  A,  and  are  able  to 
produce  A  by  any  meaus  at  our  disposal,  we  can  generally  determine 
at  our  own  discretion,  so  far  as  is  compadhle  with  the  nature  of  the 
phenomenon  A,  the  whole  of  the  circumstances  w*hich  shall  be  present 
along  with  it :  and  thus,  knowing  exactly  the  simultaneous  state  of  every- 
thing else  which  is  within  the  reach  of  A's  influence,  wo  have  only  to 
obtierve  what  alteration  is  made  in  that  slate  by  the  presence  of  A. 

For  example,  by  the  electrical  machine  wo  can  produce  in  the  midst 
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ot  known  ciroumstancee,  the  phenomena  which  naturo  exhibits  on  a 
grander  Atalu  mulur  Uie  form  of  lightmtig  aud  thuudcr.  Now  let  any 
otie  couaidcr  %vhut  ataouiit  of  knuwletiffu  uf  tliu  ulTucts  aiid  laws  of  elec- 
tric agoncy  mankinil  could  over  have  obtained  trom  the  mere  obsorvatiuii 
of  thundLT-stoLin^,  and  cumparo  it  with  that  which  they  have  gained, 
and  may  cxprna  (o  gain,  from  eleoirical  and  j^olvanic  oxpcritneiits. 
Thi»  flxumpio  ia  the  more  strikiitj^,  now  that  we  have  reason  to  believe 
that  electric  action  is  of  all  natural  phenomena  (uKcept  heat)  the  moat 
pervading  and  itnivenml,  which,  thureforc,  it  might  antecedently  have 
been  Auppoaed  could  stand  leiul  in  nted  of  orlificiai  mcan«  of  produc- 
.  lion  to  Buablti  it  to  be  studied  ;  while  the  fact  is  so  inucJi  the  contrary, 
that  without  tho  electric  machine,  the  voltaic  battery,  and  tho  Leydeu 
jar,  we  should  never  have  suspected  the  existence  of  electricity  ad  one 
uf  the  great  agents  in  nature  ;  the  few  electric  phenomena  we  should 
have  known  of  would  have  continued  to  be  regarded  either  as  supers 
noturnl,  or  aa  a  sort  r>f  miomulie:i  and  uccontrlcitius  in  the  order  of  the 
universe. 

When  we  have  succeeded  in  insulating  the  phenomenon  which  is  the 
subject  of  inquiry,  by  placing  it  among  known  circumstanccH,  we  may 
produce  further  variational  of  circuiosianceri  to  any  extent,  and  of  uuch 
kinds  as  we  think  beat  calculated  to  bring  the  laws  of  the  phenomenon 
into  a  clear  light.  By  inuo«lucing  one  well  defined  circumstance  after 
another  into  the  experiment,  we  obtain  assurance  of  the  manner  in 
which  the  phenumeuun  behaved  under  an  indefinite  variety  of  poesible 
circumstnnre9.  Thus,  cheniiisis,  ailor  having  obiaiuod  some  uewly-dis- 
covered  snbatancB  in  a  pure  state,  (tiia»  is,  having  made  sure  that  there 
is  nothing  picsont  whicn  -A'.tt  inlorfero  v,V.h  uiul  modify  its  agency.) 
introduce  various  other  substances,  one  by  one,  f)  ascertain  whether  it 
tvill  combine  with  thcra,  or  decompose  them,  and  bvitli  what  result; 
and  also  apply  heat,  or  electricity,  or  pressure,  to  discover  wtmt  will 
happen  to  the  substance  under  each  of  those  circumstances. 

Kuc  if,  on  tlie  other  hand,  it  is  out  of  our  power  to  produce  the  phe- 
nomenon, and  wo  have  to  seek  for  instances  in  which  nature  produces 
it,  the  tftjtk  before  us  is  uae  of  quite  aiioilior  kind.  Instead  of  being 
able  to  chooAe  what  tho  concomitant  circumstances  shall  bo,  we  now 
have  to  discover  what  they  ai'e ;  which,  when  we  go  beyond  tho  sim- 
plest and  most  accessible  cases,  it  is  next  to  impossible  lo  do,  with  any 
precision  and  completeness.  Let  us  take,  as  an  exemplification  of  a  pho- 
nomcnon  which  we  havo  no  means  of  fabriciUing  artificially,  a  human 
mind.  Nature  produces  many ;  hut  the  consequence  of  our  not  being 
able  to  produce  it  by  art  is,  that  in  every  instance  in  which  we  see  a 
human  mind  developing  itself,  or  acting  upon  other  things,  wo  »eu  it 
surrounded  and  obncured  by  an  indefinite  multitude  of  unascenainable 
circumstances,  rendering  the  uso  of  the  common  experimental  methods 
almost  delusive.  Wo  may  conceive  To  what  extent  this  is  true,  if  we 
cunHidcr,  among  other  things,  that  whonever  nature  produces  a  human 
mind,  she  prmluces,  in  close  connexion  with  it,  also  u  body  :  that  is,  a 
vast  complication  of  physical  facts,  in  no  two  cases  perhaps  exactly 
similar,  and  most  of  which  (except  tho  mere  structure,  which  wo  can 
exaraiuR  in  a  sor(  of  coarse  way  aflor  it  has  ceased  to  act)  are  radically 
out  of  the  reach  of  our  means  of  exploration.  If,  inataail  of  a  human 
mind,  wo  suppose  iho  snbjoct  of  investigation  to  be  a  human  society 
or  State   all  the  same  difHcultiea  recur  in  a  greatly  augmented  dograe. 


^£91  uuiuunun. 

Wtf  wrw  diua  air— dy  ctnne  widuB  ai^iC  of  a  conciiaioD^  wU^tbe 
3nncctt»  m'  tha  imiuirr  mtxIL  I  diink,  biin)^  befinv  w  with  die  i  ?i  ■■ml 
timttiuct* :  tumuly.  tbac  in  the  Kisnces  w&ch  dsal  widt  pfasuMnena  m 
vraJKix  ira&cial  experuneiU»  are  impuanble  [9»  in  dui  caie  of  aKniB- 
omy '.  or  in.  which  dwr  hsre  a  tott  linuiad  range  (••  in  physiology; 
uwnml  philiMuphy.  and  dw  so«.-iai  science),  imlucdtm.  from,  dinct 
oxptinmctf  is  practiaad  3C  a  diaulvnmaee  sEon^nUy  equifnlent  Id 
intpratittuiibilicT :  ftum  which  it  diUows  diac  dia  mediods  of  rliuw 
.sciuuc«<.  in  omer  to  accomplwh  anrdiine  wonfay  of  attainment,  noat 
b«  Cu  it  tpvoc  eswiUt  if  mtt  «tncipally.  deducdve.  Tfas  is  alrea^ 
tutowtt  to  btf  dm  caw  widk  die  &Bt  t^'  die  acieDces  we  bare  men- 
riuued,  at>oruiioiBy :  diat  it  ia  not  fenanlly  recognined  a>  true  of  the 
udierv  t»  prefMotv  one  <ji  die  raaaona  why  diey  are  adU  in  their 
ittluucy.  But  :iny  luither  nodce  of  diis  copic  would  at  [imiwia  be 
pnniHUute. 

^  4.  Il'  what  '^  callud  pun:  Obserradun  is  u  so  zreac  a  iTinadmntiigo 
otfWtMRid  widt  uQ&:iaI  dxperimentadoo.  in  one  department  of  die 
dirwcc  tfxploradon  of  piKDomena.  diera  is  anodter  bnnch  in  wfaiidi  cfaa 
advauta^  is  ul  od  die  side  of  die  tbnner. 

luductive  inquiry  havimc  &r  iis  object  to  i^cerain  wint  canaos  n 
<«Hiiwcted  widi  what  etfecta,  we  may  beem  diia  search  at  eidinr  end  of 
ditf  rtMd  wfaicit  leads  trom  die  one  aoint  to  dw  -idiar :  we  may  eidier 
iih{iur«  into  rae  edects  of  a  zi^en  cxaee,  or  into  dae  causes  of  a  erven 
gdvcc.  The  CK-t  diac  Ucfac  biackens  duixzde  of  sJetfr  tci^iic  hare  beea 
J&KWtfrwd.  wtdter  by  experimous  npca  'i^rx.  t^ybac  what  dfetx  it 
wouitd  {Muduct»  on  Tariuos  mbeances.  or  by  -i-ceerviiif  chat  patdons  of 
iho  ehlurtdv  had  Tvpearedty  become  btaek.  aad  imiiEinttg  haa  dm 
ottvutiui4attc««.  Hie  edvcE  of  die  aralt  waanm.  mi^ht  ha^  became 
iittoMtt  oiUkt  by  idministennir  :t  ro  inimaaw  tx*  by  examimnc  bow  it 
'lAm'viivU  utdt  'AiKt  wounds  w^L-h  die  T'mJiMmt  ^'  Gtttana  indict  widt 
dtwu*  .u'*r'M»  t»tx>w  :M  unttt^rmiv  atorai.  Xow  it  s  miuiifest  dnm  dv 
tnwrv  lantvttiviti  oc  'iff  ii\-dmpiw^  w.raunt  anv-  dievRCical  tfiacmnant 
'hat  Antlk-itd  i.>\pvi-'riteuRit:on  'j»  ipoiitnible  only  to  the  tbrmer  of  diese 
aKHiev  of  tnvottttttatioo.  We  can  take  i  cause,  and  try  what  it  will 
pcoducv :  buc  we  oaanoc  zake  ja  e&cr.  ind  ay  what  it  will  be  prtK 
iuced  by.  W(.>  cau  oniy  wvcb  nil  wv  we  it  pradmred.  or  are  enabled 
31  Dioduce  tc  by  accident. 

This  would  be  of  'jni»  importance,  if  it  ilwns  depmded  inron  oar 
I'iuice  arom  wiiicii  M  the  two  eatht  <Jt  liie  jeuoence-  we  wtmld  ontisP' 
rake  twir  inuuirie«.  Sue  we  have  Mfldom  my  oocun.  A*  we  can  onhr " 
Tmvel  dtm  die  kaowa  ?o  die  mikziow*i.  we  ire  obOged  to  ctmmience  ^ 
IX  whichever  end  we  are  best  KAtuoinced  widi.  If  :he  agent  is  mnce 
tiuniltar  to  as  dan  its  e&cis.  we  watch  sor.  or  owurire.  imnances  of 
'he  tffeat.  ixaAee  aoch  Tariedes  of  circmnaancea  as  ire  -Toea  to  aj<.  and 
"ih^^mt  the  result.  I£  on  die  cuntrary.  die  crndicciH  on  which  a 
phewMnennn  'lepemb  are  obocure.  bnt  die  pbenamecnB  t&eif  ttmnitar. 
WW  mnn  Tfimmenee  oar  inquire  !roBt  dte  efiecc  If  w«*  are  -itntck  with 
f^  I'ctrr  rhat  diloride  of  siNer  has  been  bbckened.  and  Have  ao 
««ip<«*wi  1^  »he  esaae.  we  have  no  resoorce  hot  to  eoarpare  instances 
M  whw^h  file  PMt  haa  chanced  to  occur.  thWI  br  that  commri^'a  we 
fKaAAVAT  rhat  m  all  dume  inattnces  the  sabatance  had  beoi  expcaed  ai 
DM  hghf-.     IT  wd  kiunr  amdnnr  of  (Ae  Ti^Ba^  uiuw^  but  dudr  &mI 
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oflbcl,  acdilont  alnne  could  turn  our  aUention  to  cxpeiimciiU  on  Uitj 
urali:  in  the  reg-iilar  course  of  inve«tieution,  wo  could  only  iiiquiro,  or 
try  to  observe,  wliat  had  hertn  done  to  the  arrows  in  particular  inntaiices. 

Wherever,  ha^'itlg  nothing  to  guide  us  to  the  cuuse,  wo  aro  obliged 
to  set  out  from  tho  elfect,  and  to  upply  the  rule  of  varying  the  eircura- 
fltanccfl  to  the  conftoquents,  not  tlic  antecedontA,  wo  are  n<»:«s»anly 
destitute  of  thti  resource  of  artificial  experimentation.  Wo  cannot,  at 
our  choice,  obtain  consequents,  as  wo  can  antocedenta,  under  any  aet 
of  circunutanccs  compatiblo  with  their  nature.  There  aro  no  moans  of 
producins;  cfTecla  but  throuj^h  their  causea,  and  by  (he  supposition  the 
0111909  of  the  effect  in  question  are  not  luutwn  to  us.  We  have  thoro- 
foro  no  expedient  but  to  Mudy  it  whoro  it  oflera  iiaelf  ftpontaneoiuily. 
If  nature  happens  to  present  us  with  instances  sufficiently  varied  in 
their  circumtiiunces,  and  if  wo  are  able  to  discoTer  either  amoag  the 
proximate  antecedents,  or  aman^  Aomo  other  order  of  antecedents, 
flomeihing  which  ia  always  found  whon  the  effect  U  fouiid,  howuvui 
various  the  circumstances,  and  nevor  found  when  it  is  not ;  wu  may 
discover,  by  mere  observation  without  experiment,  a  real  uniformity  in 

lure. 

But  although  this  is  certainly  the  roosi  favorable  case  for  sciencee  ol 

fmre  observation,  u  contrasted  with  thoee  in  which  artificial  experi- 
meiita  aie  possible,  there  is  in  reality  no  case  which  more  Rlrikingly 
illusiratos  tho  inherent  imperfection  of  direct  induction  when  not 
founded  upon  experimentation.  Suppose  that,  by  a  comparison  ol 
cases  of  the  eflect,  we  have  found  an  antecedent  which  appears  to  be, 
and  perhap*  is,  invariably  connected  with  it :  we  have  not  yet  proved 
that  antecedent  to  be  the  cause,  until  we  liavo  reversed  Oiu  ]}ruc:e!cs, 
and  produced  tho  eficct  by  means  of  that  antecedent.  If  wo  can  pro- 
duce tho  antecedent  artificially,  and  if,  when  wo  do-  50,  iho  cfibct  fol- 
lows, the  induction  is  complete ;  that  antecedent  is  the  caiwe  of  that 
consequent.*  But  wo  then  have  added  the  evidence  of  expeiimeni  to 
that  of  simple  obscr\ation.  Until  wc  had  done  so,  wo  had  only  proved 
invariaoie  antecedence,  but  not  unconditional  antecedence,  or  cauxa- 
tion.  Until  it  had  been  shown  by  the  actual  production  of  the  antece- 
dent under  known  circumstances,  and  the  occurrence  tlicroupon  of  the 
conseniient,  that  tho  antecedent  was  really  the  condition  on  which  it 
depended ;  tho  uniformity  of  succession  which  was  proved  to  exist 
between  tlicm  might,  for  aught  we  knew,  be  (like  the  succession  of 
day  and  night)  no  ca.so  of  causation  at  all ;  both  antecedent  and  con- 
sequent might  be  successive  stagea  of  tho  effect  of  an  ulterior  cause. 
Observation,  in  ehort,  without  experiment  (and  without  any  aid  from 
deduction)  r^n  ascertain  uniformities,  but  cannot  prove  causation. 

In  order  to  see  these  remarks  verified  by  the  actual  etato  of  the 
sciences,  we  have  unly  to  think  of  the  condition  of  natural  history.  In 
zoology,  for  example,  there  is  an  immense  number  of  uniformities 
ascertained,  some  of  coexistence,  others  of  succession,  to  many  ot 
which,  noiwittistanding  ctHisidcrable  variations  of  the  attendant  circum- 
Btances,  we  know  not  any  exception :  but  the  antecrdenia,  for  the 
most  part,  are  such  as  we  cannot  artificially  produce ;  or,  if  we  can,  it 

*  Unlpsa,  indeed,  the  ci^nw^aml  vnui  p^Rntcil  n»t  bylbeint«codm(,lrat  by  llui  meant 
wr^  nmptoyMt  tu  pn>Hui-R  tli«^  antflcodent.  Aa,  hownvn,  tlK-se  neane  aiR  umiet  out  fcvutt, 
Uiue  M  M>  far  a  pruUtjilily  that  thnv  %n  also  sufficiently  uiilhin  our  knawledgo,  to  eoaUe 
us  to  judge  wlMtaGT  that  could  1m  Im  css«  or  not. 
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IB  only  b}  ^citing  in  motion  the  exact  process  by  which  natiiro  pm* 
duces  them;  and  this  being  to  lu  a  mviitorinus  process,  of  which  the 
main  circurastsncva  arc  not  only  unknown  but  unobscnablo.  the  name 
of  experimeniaiion  would  here  be  completely  miftapplied.  Such  are 
tho  faci^ :  and  what  is  the  result  ?  Hiat  on  tliis  vast  subject,  whicb 
affords  no  mui^h  and  such  vaiied  scope  for  observation,  we  Imvo  iiol, 
properly -xpeaking,  asccrtain»d  a  single  cause,  a  single  uncoiiditiuual 
uniiormity.  Wc  know  not.  in  the  case  of  almost  any  of  llio  pbvnora- 
ena  that  we  find  cnnjnine<l.  which  is  the  condition  of  the  other;  which 
is  cause,  and  which  cficct,  or  whether  either  of  them  is  so,  or  they  arc 
not  mther  al!  of  ibem  conjuucc  cfTccIa  of  causes  yet  to  be  discovered, 
complex  rcHulls  of  laws  hithcno  nnknntm. 

Amuiugb  some  of  the  foregoing  observationa  may  be,  in  technical 
strictness  of  arrangement,  premature  in  this  place,  it  seemed  that  a 
few  general  remarks  npon  the  diflerenc^  between  Sciences  of  mere 
Observation  and  Sciences  of  Exporimeutalion.  and  t}ie  extreme  diaad 
Taniage  under  ivhich  diroctly  inductive  in>]uiry  is  necessarily  carried 
on  in  tho  former,  were  tlie  bust  preraration  ibr  discuBaing  tbe  methods 
of  direct  induction ;  a  preparation  rendering  superfluous  much  that 
must  otherwise  have  been  introduced,  vriih  some  inconvenience,  into 
the  heart  of  that  discaasion.  To  tbe  eousidcratioa  of  these  Method* 
we  sow  proceed. 


CHAPTER  VIIL 

OP  THE  POUn   METHODS   OPEXPEtllMEKTAt.   INQUIRY. 
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§  1.  The  simplest  and  most  obvious  modes  of  singling  out  from 
among  the  circumiiiancos  whicb  precede  or  follow  a  phonomenun, 
those  with  which  it  is  really  connected  by  an  invariable  law,  are  two 
in  number.  One  ia,  by  comparing  together  diflercnl  instances  in  which 
the  phenomenon  occurs.  The  other  is  by  comparing  instances  in 
which  tliQ  phenomenon  does  occur,  with  instances  in  other  respccta 
similar  in  which  it  docs  not.  These  two  methods  may  be  reapeciively 
denominated,  the  Method  of  A^eement,  and  the  Method  of  Difference. 

In  illustrating  tlictie  mclhoda  it  will  bu  necessary  to  bear  in  mind 
the  two-fold  character  of  inquiries  into  the  laws  of  phenomena ;  which 
may  bo  either  im|uincs  into  tbe  cause  of  a  given  effect,  or  into  the 
effects  or  properties  of  a  given  cause.  Wo  shall  consider  the  methods 
in  their  application  to  either  order  of  investigation,  and  shall  draw  our 
examples  equally  from  both. 

Wo  slmll  denote  antecedents  by  the  large  letters  of  the  alphabet, 
and  the  consequents  corresponding  to  them  by  the  small.  Lot  A, 
then,  be  an  agent  or  cause,  and  let  tlie  object  of  our  inquiry  be  to 
ascertain  what  are  the  effects  of  thtit  c^uso.  If  we  can  either  find,  or 
produce,  the  agent  A  in  such  varieties  of  circumstaoces,  ibat  tbu 
different  cases  have  no  circumstance  in  common  except  A ;  then, 
whatever  effect  we  find  to  be  produced  in  all  our  trials  must,  it  would 
seem,  be  the  effect  of  A.  Suppose,  for  example,  that  A  is  tried  along 
with  B  and  C,  and  that  tho  effect  is  abc;  and  suopose  that  A  is  next 
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tried  with  D  nnd  K,  but  without  B  and  C,  and  thai  the  effbcr  is  ade. 
Then  we  may  reason  thus :  i  and  c  are  not  eSecta  of  A*  for  thoy  were 
not  produced  by  it  in  the  sc<:ond  experimciit ;  nor  are  d  and  <r,  for  thoy 
w«re  not  produced  in  the  Brat.  Whatorcr  ia  really  the  effect  of  A 
*nu5t  have  been  produced  in  both  instances;  now  this  condition  is 
fulfilled  by  no  circumftlanco  except  a.  The  phenomenon  a  ranuul 
have  been  the  effect  of  B  or  C,  since  it  was  produced  where  they 
were  not ;  nor  of  U  or  E.  wnco  it  was  produced  where  they  wore  not, 
Therefiire  it  is  the  effect  of  A. 

For  example,  let  the  antecedent  A  be  the  contact  of  an  alkaline 
substance  and  an  oil.  Thin  combination  being  tried  under  several 
Tarieties  of  circumacance  resembling  each  other  in  nothing  eUe,  the 
results  agree  in  the  production  of  a  greasy  and  deteTstve  or  saponaceous 
substance :  it  is  therefore  concluded  that  tlie  combination  of  an  oil 
and  an  alkali  causes  the  production  of  a  soap.  It  is  thus  we  inquire, 
by  the  Method  of  Agreement,  into  the  eflect  of  a  given  cause. 

In  a  similar  manner  we  may  inquire  into  the  cause  of ,a  given  eflect. 
Let  a  be  tlie  eflect.  Here,  as  tfhowo  in  the  last  chapter,  we  have  ouly 
the  resource  of  obsorvarion  without  experiment :  wo  cannot  take  a 
phenomenon  of  which  wc  knew  not  tlio  origin,  and  try  to  fmd  its  mode 
iif  pnnluctioii  by  pro<lucing  it ;  if  we  succeeded  in  such  a  random  trial 
it  could  only  be  by  accident.  But  if  we  can  observe  a  in  two  different 
combinations,  abe  and  ade;  and  if  we  know,  or  can  discover,  that  the 
antecedent  circumstances  in  tbeite  cuaen  respectively  were  ABC  and 
ADE;  wc  may  conclude  by  a  reasoning  similar  to  that  in  the  pre- 
ceding example,  that  A  is  the  antect»lerit  connected  with  the  consequent 
a  by  a  law  of  causation.  B  and  C.  we  may  My.  cannot  be  causes  of  a, 
.vnce  on  its  second  occurrence  they  were  not  present ;  new  are  D  and  E, 
for  tbey  were  not  present  on  its  first  occurrence.  A.  alutie  of  the 
five  circumstances,  was  found  among  the  antecedents  of  a  in  both 
instances. 

For  example,  lot  the  c6*ecC  a  be  crystolizadon.  We  compare  iu 
•tances  in  which  bodies  are  known  to  assume  crystaline  structure,  hut 
which  bora  no  other  point  of  agreement;  and  wc  find  them  to  have' 
one,  and  as  for  as  we  can  obser\'e,  only  one,  antecedent  in  common  : 
the  deposttirm  of  a  solid  matter  from  a  liquid  state,  cither  a  state  of 
fusion  or  of  solution.  We  conclude,  therefore,  that  the  sulidi  tic  alien 
of  a  substance  from  a  liquid  state  is  an  invariable  antecedent  of  its 
crystalization. 

In  this  example  wo  may  go  further,  and  say,  it  is  not  only  the 
invariable  antecedent  but  the  cause.  Kor  in  this  cose  we  are  able, 
aflor  detecting  the  antecedent  A,  to  produce  it  arlificiallv,  and  by 
finding  that  a  follows  it,  verify  the  result  of  our  irtduction.  The 
importance  of  thus  reversing  the  proof  was  never  more  strikingly 
manifested  than  when,  by  keeping  a  phial  of  water  charged  witli 
siliceous  particles  undisturbed  for  yean,  a  chemist  (1  believe  Dr. 
Wolloaton)  succeeded  in  obtaining  crystsls  of  quartz;  and  in  tho 
equally  interc«ling  experiment  in  which  Sir  James  Hall  produced 
artificial  marble,  by  the  cooling  of  its  materials  from  fusion  under 
immense  pressure:  two  admirable  examples  of  the  light  which  may 
be  thrown  upon  the  roost  secret  processes  of  nature  by  well-contrivM 
intorrugation  of  her. 

But  if  we  cannot  artificially  produce  the  phenomenon  A,  the 
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elusion  that  it  is  ibe  causa  of  a  remaina  subject  to  very  cfuuiderabla 
duubt.  Though  on  inrariablo.  it  may  not  be  the  luiconditinnol  aitte> 
cedent  of  a,  but  may  precede  it  as  day  precedes  night  or  night  day. 
Tbi«  unccnninty  arisoa  &om  the  impoeaibility  of  assuring  ouncWeathat 
A  is  the  ou/t/  immodiaiu  antccodetiC  comraou  to  both  thu  iiiHtancca.  If 
we  could  be  certain  of  hit%'ing  aflcenained  all  the  invariable  antece- 
dents, wc  might  be  sure  that  the  unconditional  invariable  outccedeot, 
or  cause,  must  ho  found  somcwhont  aniung  thcra.  Unfortunately  it  ia 
hardly  ever  po^utible  to  aAcertatn  all  the  antecedonta,  unless  the  phtf- 
nomouori  is  one  whicli  we  can  produce  attificinlly.  £vcn  tlicn  tlie 
difficulty  is  merely  lightened,  not  removed:  men  knoiv  how  to  raise 
wator  in  pumps  long  before  tliey  adverted  to  what  was  really  the 
operaiiug  circuravtanco  in  the  iDcans  they  employed,  namely,  tlie 
nresauro  of  t}ie  atmosphere  on  the  open  surface  of  the  ivaier.  It  is, 
riDwever,  much  easier  to  analyze  completely  a  set  of  arrBngemeiUa 
made  by  uurvelvcs,  than  the  whole  cumplex  mass  of  the  ogencie* 
which  nature  Jiappens  to  be  exerting  at  the  moment  when  she  produ- 
ces any  given  pnenomenon.  We  may  overlook  some  of  the  material 
circumritances  in  an  -experiment  with  an  electrical  machine ;  but  we 
shall,  at  the  worst,  be  better  actjuainted  with  them  than  with  those  of 
a  thunder-storm. 

The  mode  of  diiirovering  and  proving  laws  of  nature,  which  wa 
have  now  examined,  proceeds  upon  the  foDowing  axiom  t/AVhatevs 
circiimBiance  can  bo  excluded,  without  prejudice  to  the  plienomenon 
or  can  lie  absent  notwi  lb  standing  it  profienco,  is  not  connected  with  it 
in  the  way  of  tauBati<m.  \  The  cnnual  circumstances  being  thus  elimi- 
nated, if  only  one  re.mainn,  that  one  itt  the  cause  which  we  are  in 
March  oi":  if  more  than  one,  they  either  are,  or  contain  among  them, 
the  caune :  and  80,  mvtatu  mutantli*,  of  tlie  effect.  Ait  thin  method 
proceeds  by  comparing  diflTorcnt  instances  to  ascertain  in  what  they 
agree,  I  have  termed  it  iho  Method  of  Agreement:  and  we  may 
adopt  as  its  regulating  principle  the  following  canon: — 


FimST  Canon. 

Tfttcv  or  more  iiutancet  cf  the  phntomcnon  vnHer  invegtigatwm  havi 
only  one  circwnsCanec  in  common,  the  circumstance  in.  tckick  aione  aU 
the  in*taneea  agree,  u  tAe  catue  (or  effect)  t^  the  given  phenomenon. 

Quining  for  tho  im-sent  the  Method  of  Agreement,  to  which  we 
ahall  almost  immcdiatnly  return,  we  proceed  to  a  still  more  potetit 
inatnmicnt  of  the  inveatigalion  of  nature,  the  Method  of  Difibreooo. 

§  2.  In  tho  Method  of  Agreement,  we  endeavored  lu  obtain  in- 
atanccH  which  agreed  in  the  given  circumataiicc  l»ut  diflcrcd  in  everj 
other;  in  tlie  present  method  we  roqiiiro,  on  the  contrarv,  two  in- 
stanceft  resembling  one  another  in  every  other  respect,  but  diiTering  in 
the  presence  or  nbttcnco  of  the  phenomenon  we  wiab  to  study.  If  oor 
object  ho  to  discover  the  effects  of  an  agent  A,  we  must  procure  A  in 
Bome  set  of  ascertained  circumstances,  as  A  BC,  and  havmg  noted  the 
effects  produced,  compare  them  with  Uio  effect  of  the  remaining 
circumatanroa  BC,  when  A  is  absent.  If  tho  effect  of  ABC  ia  ahCf 
and  the  effect  of  BC,  6c,  it  is  evident  thai  the  effect  of  A  is  <u     So 
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yia,  iC'^BiMpn  a  the  other  end,  unA  denis  to  invcstijnie  the  cause 
ui  tfBbctA,  wo  must  ftolctt  nn  iDntanMr,  atade.  in  which  the  effect 
occurs,  and  in  whirh  the  antcrodenfft  werA  A  BC,  and  we  must  luok 
out  for  another  instance  in  wliirh  the  remaining  circunmtsDccs,  6  c, 
occur  without  a.  If  tho  anioccJonw,  in  iliat  intttunce,  aro  BC,  we 
know  ihnt  tho  canso  of  a  niUHt  be  A :  cither  A  alon(>,  or  A  in  conjunc- 
tion with  same  of  the  other  nirciiinitlaiiccs  [trcacnt. 

Ir  is  scarcely  necewary  to  ipve  Axampleff  of  a  !o(^cal  procoM  tv 
which  wo  owe  almost  all  the  inductive  conclustons  wc  dniw  in  daily 
lifo.  Wlwn  a  man  is  sliot  rhmugh  iho  heart,  it  ia  by  tltiv  method  wc 
know  that  it  ww  ihn  guii-flhot  which  killed  him :  for  he  waa  in  the 
fiilUiem  of  life  immediately  before,  all  circumstances  being  tfao  samei 
except  llic  wound. 

Tlio  axioms  which  are  taken  for  granted  in  this  methfMl  aro  oTidently 
the  followin:^^:  Whatever  untcccdciu  cannot  bo  excluded  without  pra- 
rentinb;  the  phenomction,  id  tho  rauso,  or  r  condition,  of  that  phenora- 
anon ;  Whatever  congequ«ot  can  be  excluded,  with  nn  other  liiA'cr- 
mce  in  the  aiilecedonta  than  the  abscaco  of  a  particular  one,  is  the 
tffiKt  of  tliat  one.  [nsteod  of  comparing'  difTerrnt  instanctrs  of  a  phe- 
Bomenon,  to  diocover  in  what  tlicy  a^ree,  this  method  compares  an 
imitance  f^  its  oc<~-urrence  with  an  instance  of  its  non>occurrcnce,  to 
discover  in  what  they  differ.  The  canon  which  is  tho  regulating  prin- 
ciple of  the  Method  of  Difibrence  may  bo  aKprooiied  aa  fullowa  :— 

Second  Canon! 

If  an  inttance  »'«  whirh  the  pkenOMetum  uniier  iHVtJtligatitm  occvrM, 
and  an  instance  tn  whkh  tV  ti-oet  not  occur,  have  eerry  circumstance  »avt 
one  in  common,  that  one  ocf.ttrrinff  onlu  in  the  former  ;  tht  circumstance 
tn  which  alont  the  two  instanccj  differ,  is  the  effect,  or  cause,  or  a  necet- 
tttry  part  of  the  eaust,  of  the  phenomenon, 

^  3.  Tho  two  methods  which  wo  have  now  stated  have  many  featumt 
of  roscmblaneo,  Init^  there  are  ako  many  distinctions  between  them. 
Both  arc  mothndH  nt  elimination.  This  term  (which  is  employed  in 
the  theory  of  equations  lo  dunoto  tho  process  by  which  one  after 
■nother  of  tho  clemenm  of  a  qnef^tion  is  excluded,  and  tho  Kolntion 
made  tn  deneml  upon  tlie  relation  between  the  remaining  elcracnta 
only,)  is  well  suited  to  express  th<|*neraliDn.  analagoua  to  thm,  which 
has  been  understood  ftince  the  tinflBof  Bacon  to  I>e  the  foundation  of 
experimental  inauiry  :  namely,  tho  itucccA&ivc  exclujiion  of  tho  varioaa 
circumstancos  wnicfa  arc  found  to  accompany  a  phenomenun  in  a  given 
ittfttanre,  in  order  to  aAcertain  what  aro  ihoAe  amnnf;  them  whirh  can 
ba  absent  cnn»istently  with  the  existence  of  th<i  phenomenon.  Tlie 
Method  of  AgreemonC  stands  un  the  ground  that  whatever  can  he 
eliminated,  in  not  connnciod  with  tho  phenomenon  by  any  law.  The 
Method  of  Difference  hxL»  for  i(»  foundation,  that  whatever  can  not  ba 
elirainatod,  w  connected  with  the  phenomenon  by  a  law. 

Of  theae  mothods,  that  of  Difference  is  more  particularly  a  method 
of  artificial  experiment ;  while  that,  of  Agreeniuni  is  more  especially 
ibe  resource  we  employ  where  experimentation  is  imposaible.  A  few 
reflections  will  prove  the  fact,  and  point  out  the  reason  of  it. 

It  is  inherent  in  (lie  |>eculitir  character  of  the  Method  of  Diflcrenc« 
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tliat  tlie  nultire  of  the  cnnibinatiarui  which  it  FtM|utre0  i«  much  more 
■trictly  Uofiuud  tliun  in  thr  Ali't1iu<l  of  Agroamcnt.  The  two  instancos 
whidi  iiio  to  ho  cnnipare<l  nitli  nno  anoihcr  muEt  ho  exactly  similar, 
in  aJI  circuRifltiinccH  except  the  utie  which  we  are  atlctn])liiif>;  tu  inv«e- 
tif^ato:  ihcy  nititii  bv  ill  the  a'lntion  uf  ABC  and  BC,  ur  of  tzAc  and 
6c.  It  in  true  that  tltiH  tumihirity  of  rirt-umsiaiici'-s  needs  not  extend 
to  aiicb  a»  are  ainmdjr  known  xtj  hv  immaterial  i<»  Otv  lewlt.  And  in 
rJip  ctwe  of  ni'Ml  ph^noTncnu  we  lenni  at  oucc.  Iron)  the  must  urdinanr 
jxporit5DCCt  tliat  ni<Mt  of  the  cuisxisteut  phenomena  of  the  uuivente 
may  bo  eiibor  prt'sent  or  absi-nt  without  aflcctinj^  the  piven  pbcnume- 
non[  or,  if  prcnont,  arc  priytent  indiHerently  when  lliu  phenomenon 
dooA  not  happen,  and  when  it  <lne».  Still,  oven  limiting;  rhe  identity 
whith  is  required  between  the  two  instances,  ARC  and  BC,  in  nucL 
circuin»taucofl  m  are  not  already  known  to  bo  indilTerem;  it  is  very 
Mildoni  that  noliiro  nffordx  ttvn  inntanees,  of.  which  we  ran  be  bssutm 
that  tliuy  stand  in  this  preriwi  n-Idtion  to  one  uiiutlier.  In  the  spon- 
lanootu  operations  of  nature  there  is  generally  such  c<tnip]icaLion  aiul 
such  oiwcurtty,  they  are  mostly  either  on  so  merwhelmingly  largo  or 
on  so  innccessihly  minuto  a  scale,  we  ore  so  ignorant  of  a  frreat  part 
of  ihtt  factn  which  really  lake  place,  and  even  those  of  whirb  we  nm 
not  ignorant  are  »o  multitudinous,  and  llterefbrv  ho  seldom  exactly 
alike  in  any  two  cases,  that  a  B(>ontaneoiu  experiment,  of  the  kinu 
roquinKl  by  the  Method  of  Difference,  is  coinmouly  not  to  be  Ibund. 
When,  on  the  cimirary,  we  obtain  a  phetiomenon  by  an  artificial 
axperiment,  a  pair  of  inotuncea  ttuch  a.<t  the  method  reqaire«  is  obtained 
almoat  as  a  matter  of  counie.  prfirided  the  process  Uoett  not  last  a  long 
time.  A  renain  state  of  surrounding  clrcumi<tances  existed  before  we 
oomroenced  the  experiment :  thin  is  BC.  We  then  introduce  A ;  say. 
for  instance,  by  merely  bringing  an  object  from  anotlier  part  of  tW 
room,  before  there  has  been  time  for  any  change  in  the  other  el»- 
meiits.  li  is,  in  short  (as  M.  Cumte  ob8cr\c»),nbu  rcry  nature  of  id 
e\perimcnt,  to  introduce  into  the  prvexiMing  Mate  of  circumstances  a 
ritani;e  perfeclly  definite.  Wc  choose  a  prerions  slate  of  things  with 
which  we  are  well  ac<)uninlcd.  so  thai  no  unfurcecen  alteration  to  thai 
state  is  likely  to  pass  unob5er\-ed ;  and  into  this  we  introduce,  as 
rapidly  as  possible,  the  phenomenon  which  we  wish  to  study ;  ao  that 
we  in  gunenil  arc  cutilled  to  feel  complete  assurance,  that  tb«  pre- 
existing  state,  and  the  state  which  wc  have  produced,  diflbr  in  noditag 
nxccpt  in  the  presence  or  absenoAttf  that  phenomeuoD.  If  a  bird  is 
taken  from  a  cage,  and  iutantij^ninged  into  carbonic  acid  gaa,  ibe 
eocperimenCalist  may  be  fiaUy  assured  (at  all  ereots  after  oae  er  two 
rapotitiooa)  that  no  cirmmstance  cjtpable  of  cauaiiig  suflbcaiion  kad 
aupefTMwa  in  the  interim,  excrpt  the  change  &oa  immenion  n  ilw 
atmosphere  to  immeraico  in  caroooic  add  gas.  There  is  one  doubt. 
Indeed,  which  may  remain  ia  aone  caaas  of  this  deaciiptien:  the 
dfcct  may  hare  bees  produced  not  bylbe  dnnn,  but  by  tbe  maaaa 
we  employed  to  produce  the  dmage;.  The  pomifauiiy,  howerer,  ai  Um 
tstf  supposttioa  grnerally  sdimts  of  bei&S  ctmdiMvely  tested  1^  othir 
expemaeMa.  It  thus  appraia  ikac  im  ma  study  of  tbe  imriosn  Uada 
of  plMDoeaena  which  wc  can.  by  oar  yohmtaiy  ■gaacy,  modiiy  or 
eoatrol.  w*  c«tt  ta  fcneral  sacisiy  tlwi  n^|iusinM»  eTilM  ICetlmd  dF 
but  that  by  ibe  spoe«a»eoQs  •peradooa  «f 
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L'be  reverse  of  tluB  w  the  case  widi  tho  Method  of  Agntement. 
''e  ilo  not  lioro  rcquirr;  iiistancc'!)  uf  tut  special  and  dolcrTDinate  a  kind. 
Any  in$tanc(}d  whalover,  in  which  iialure  present*  us  wilh  a  phenom- 
enon, may  bo  oxamined  for  the  purposca  of  this  tnothcKl ;  and  if  all 
duch  instaucce  aj^roo  in  unything,  a  c-uncluaiou  of  considerable  v'ulue  is 
already  attained.      We  can  nelaom,  indped.  be  sure  thai  tliiet  one  ]>oint 

'  of  agreement  is  the  only  one;  btit  our  ignorance  dues  not,  as  in  the 
Method  of  Difference,  vitiate  tho  conclusion ;  the  certainly  of  the 
result,  OS  t'ur  oa  it  gooA,  is  not  affected.  We  hare  ascertained  one 
invariable  antecedent  or  consequent,  however  many  other  invariable 
anieccdoiits  or  oonsequents  may  titilt  remain  unascertained.  If  ABC, 
AL)B,  AFU,  are  all  equally  followed  by  a,  then  a  is  an  invariable 
consequent  of  A.     If  abc,  aae,  et/g,  all  number  A  among;  their  anta- 

I  eodenis,  then  A  U  conucciod  as  an  antecedent,  fay  some  invariable 
law,  with  a,  Kut  to  dottirmine  whether  thi»  invariable  antecedent  is 
o  cauHe,  or  this  invariable  consequent  nn  effect,  we  must  be  able,  in 
addition,  to  pro^Iuce  the  one  by  means  of  the  other ;  or,  at  least,  to  obtain 
that  which  alone  constiiutea  our  aitmiranre  of  having  pn>dured  any- 
thinzt  namely,  an  irtatance  in  wht{:h  the  effect,  a,  has  come  into  exiat- 
enre.  with  no  other  chanj^e  in  the  preexisting  circumstances  than  tho 
addition  of  A.  And  this,  if  wo  ran  do  ir,  t.^  an  apjdicatioo  of  the 
Meiliod  of  Differenco,  not  of  the  Method  of  Agreement. 

It  ilius  appears  to  ho  by  the  Method  of  Diflerence  alone  that  wo  can 
ever,  in  the  way  of  direct  experience,  arrive  wilh  certainty  at  causes. 
The  Method  of  Agreement  Icadfl  only  to  laws  of  phenomena,  as  Mr. 
WhoivoM  calls  them,  but  which  (since  laws  of  causation  are  also  laws 
of  ph«noniOTi&)  I  prefer  to  designate  ns  uniformities  in  which  the  qucs- 
ticm  of  eauflation  muttt  for  the  present  remain  undecided.  The  Method 
of  Agreement  is  chiefly  to  he  resorted  to,  as  a  means  of  auggcating 
applications  of  the  Method  uf  Dillcrence  (as  in  tho  last  example  the  com- 
parison  of  A  BC,  A  DE,  A  VG,  Biiggcsted  that  A  was  the  antccodoni 

t    Qn  which  to  try  the  experiment  whctiicr  it  could  produce  a) ;  or,  aa  an 

'  inferior  reaouri-e,  in  case  the  Method  of  Difference  is  impracticablo  ; 
which.  n»  wfl  hefor«  .ihowed  generally  arises  from  the  impossibility  of 
artificially  producing  the  phenomena.  And  hence  it  is  that  the  Method 
of  Agreement,  although  «p]ilicQblu'  in  principle  to  either  cjwc,  is  more 
emphatically  tho  method  nf  inrestignlion  on  those  subjects  where  arti- 
ficial experimentation  h  impossible;  because  on  those  it  in,  ;*eiiera)ly, 
OUT  only  resource  of  a  directly  inductive  nature ;  while,  in  the  phenome- 
na which  we  can  produce  at  pleasure,  the  Metliod  of  Difference  gcno- 

^^nlly  affords  a  more  efficacious  process,  which  will  ascertain  causes  as 

^^BbU  as  mere  laws. 

r  ^4.  Our  next  remark  shall  be,  that  there  are  many  ca«es  in  which, 
although  onr  power  of  producing  tho  phenomenon  is  complete,  the 
Method  of  Difference  either  cannot  be  made  available  at  all,  or  not 
without  a  previous  employment  of  tho  Method  of  Agreement.  This 
occurs  when  the  agency  by  which  we  can  produce  the  phenomenon  is 
not  that  of  one  single  antecedent,  but  a  combitiatittn  of  antecedentA. 
which  we  have  no  power  of  separating  fjx>m  each  other  and  exhibiting 
apart.  For  instance,  suppose  tho  subject  of  inquiry  to  be  the  cause  of 
the  double  refraction  of  light.  We  can  produce  this  phenomenon  at 
ploasare,  by  employing  any  one  of  tho  many  substanc*  which  are 
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known  to  refract  light  iu  ihat  peculiur  mennor.  But  if,  taking  ona  of 
tluMw  snbstanced,  as  Irelnnd  np&r  for  oxamfile,  we  winb  to  detemune 
uu  which  of  the  properties  of  Iceland  spar  this  remarkable  pbonomena 
depentU,  wo  cau  iiiako  no  uao,  for  ibat  purpose,  of  the  Melliod  of  Dif- 
ference; for  wo  cannot  &nd  another  aabfltance  precuiely  resembling 
Ir-oland  fi{»ar  except  in  sotnu  one  property.  The  only  mode,  therefore. 
of  prosefiirinj^  this  ini|uir)'  i«  that  aftordej  by  the  Method  of  Ajjruc- 
meat ;  by  which,  in  fact,  through  a  comparison  of  aJl  the  known  aub- 
Htniii'cs  which  had  the  property  of  doubly  ri.'fractii][;  light,  it  was  aacer* 
tained  that  they  n(5reea  in  tho  single  circumciance  of  being  crystalino 
aiibstances  ;  and  although  the  converse  doea  not  hold,  ahhoiigb  all  crya* 
lalino  substances  bavo  not  tho  property  of  double  refraction,  it  waa 
concludod,  with  reason,  that  there  ia  a  real  connexion  between  tbee« 
two  properties ;  that  either  crjiitaline  structure,  or  the  caufto  which 
givosrijte  to  that  structure,  iaoneof  thccooditioiu  of  double  refraction. 

Onl  of  tbia  employment  of  tho  Method  of  Agreement  arises  a  pecu- 
liar roodificatiou  of  that  mcUiod,  which  in  tiomotiroea  of  great  avail  in 
tho  investigation  of  nature.  In  cases  similar  to  the  above,  in  which  it 
ia  not  poMible  to  obtain  the  precise  pair  of  instances  which  our  second 
canou  requirc»— instances  agreeing  iu  every  antecedent  except  A,  or  tu 
overy  coiutcfjuont  except  a ;  we  may  yet  ho  ablo,  by  a  double  employ- 
raoDt  of  tbo  Method  of  Agreement,  to  discover  in  what  the  instancea 
which  contain  A  or  o,  differ  from  those  which  do  not. 

If  we  compare  various  instances  in  which  a  occurs,  and  find  thai 
tliey  all  have  iu  common  tlie  circumstance  A,  and  (as  fur  as  cim  be 
obsorved]  no  other  rircumntiincc,  the  Method  of  Agreement,  no  far  bean 
twUmony  to  a  connexion  between  A  and  a.  In  order  to  convt^  ^ii» 
proof  of  connexion  into  proof  of  causation  by  tho  direct  Mothod  ol 
DiHorcnce,  wo  ought  to  be  able  in  i>omc  one  of  thc<>e  in!>lance«,  as  for 
example  AliC,  to  loavo  out  A,  and  ohsenre  whether  by  doing  »o,  a  is 
prevented.  Now  suppOHiug  (what  is  often  the  case)  that  we  arc  not 
nblo  to  try  this  decisive  exirorimont ;  yet,  provided  wo  can  by  any 
moans  discover  what  would  be  its  result  if  we  could  try  it,  tho  advan- 
tage wiU  bo  tlio  same.  Suppose,  then,  that  as  we  previously  examined 
n  variety  of  instances  in  which  a  occurred,  and  found  them  to  agree  in 
coiilatning  A,  so  we  now  observe  a  variety  of  instances  in  which  a  does 
not  occur,  and  find  them  agree  in  not  containing  A  ;  which  establishns, 
by  the  Method  of  Agreement,  the  same  connoxion  between  the  absence 
of  A  and  the  absence  of  a,  which  wu»  bofuru  established  between  their 
presence.  As,  ttien,  it  had  been  shown  that  whenever  A  ia  present  a 
IS  present,  so  it  being  now  shown  that  when  A  is  taken  away  a  i«  re- 
moved along  wtib  it.  we  have  by  tho  one  proposition  ABC,  ate,  by 
the  other  BO,  he,  the  positive  and  negative  mstances  w*hicb  the  Method 
of  Dinercncc  reouires.  Thus,  if  it  Iw  true  that  all  uiiiinals  which  have 
a  well-deTelopod  respiratory  systom,  and  therefore  aerate  the  blood 
perfectly,  agree  in  bemg  warm-blooded,  while  those  whoso  respiratory 
tiystem  IS  imperfect  do  not  maintain  a  temperature  much  exceeding 
[■•at  of  the  surrounding  medium,  we  may  argue  from  this  two-fuld  expo- 
litmoe,  that  the  change  which  takes  place  in  the  blood  by  respiratioD. 
in  iho  cause  of  animal  heat. 

This  method  may  be  called  tho  Indirect  Method  of  Xliflerence,  o» 
tho  Joint  Method  of  Agreement  and  Difference:  andconsistv  in  adoubl* 
employmoni  of  the  Mcihod  of  Agrocmcnt,  each  proof  being  iudo',jen- 
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(ieni  of  iho  otber,  and  corroborating  it.  But  it  a  not  equivalent  to  m 
pruorby  the  dii-cci  Mctiitxl  v(  Difiurvnce.  Kor  tbo  roquiflitiuns  of  the 
Metliod  of  Uitleren'je  me  not  sutislied,  unle&s  we  can  tie  quite  sure 
either  tbal  the  ic^tances  adirmativo  of  a  agree  in  do  anlccudont  whot- 
«Tor  but  A,  ur  that  ilic  iiisiiiijcos  iicgativu  oi'a  aj^co  in  iiotiiing  but  the 
negatioit  af  A.  Now  if  it  wen*  pinLsible,  which  it  nuvur  \e,  to  hava  tliid 
BMuronec,  we  ahuutd  nut  need  tho  juint  metiiud  ;  far  oithor  of  the  two 
seit  of  vtiHiaiiL-ee  separately  would  then  be  sufiicieat  to  prove  causation, 
fhiii  indire(!t  method^  therefore,  can  only  be  riuwed  mt  a  great  extOD- 
jdou  and  improvement  of  the  Method  of  Affruemunt,  but  not  oapartici- 
pntiug  iu  the  more  cogent  nature  of  the  Method  of  Diflurence.  The 
toUavriag  ni«y  bo  stated  as  its  canon  :— 

TuiKU  Canoh. 

^  two  or  jmort  tJUtUMCC*  ia  whivh  the  phenomauM  occurs  have  imly 
tme  e'trcnauluitct  im  commom,  tokU*  two  or  more  in*lancca  in  which  it  does 
moi  occur  km^enotkutg  imcommou^aoe  the  aiteiux  o/' t/tat  circutiutaMee i 
iJte  eircmnutaiKe  ia  tchich  alone  the  ttvo  act*  of  iiutanceM  differ,  it  the 
effect,  or  crnae,  or  a  mergsaarif  part  vf  Uu  cautc,  of  the  phenomenon. 

We  shall  presAailj  show  that  the  Joint  Method  of  Agreement  and 
Difforeiice  cuu.Htitutca,  iu  uuotber  respect  not  yet  adverted  to,  an  im- 
provpiDent  upon  tiie  caramon  Method  of  Agreement,  uamuly,  in  Iwing 
aualfected  by  a  characteristic  imperlcction  of  that  method,  the  nature 
of  whicb  still  remaius  tu  be  pointed  out.  But  as  wo  cannot  enter  into 
this  cxjKiiiiliou  without  iiitroduciog  a  now  olemont  of  comph:\it.y  into 
this  long  and  intricate  dittcusHion,  1  shall  postjiotie  it  to  the  next  chapter, 
•ad  shall  >l  onr«  prr>ceo<l  to  the  statement  of  two  oilier  metliods, 
whinb  will  complete  the  enumeruLion  of  tlie  means  which  mankind 
possess  for  exploring  tiie  laws  of  nature  by  spcci&c  obsurvatiuu  and 
MMMrience. 

^^  5.  Tba  first  of  these  has  been  aptly  denominated  ibo  Method  of 
Kesidueft.  Its  principle  is  very  simple.  Subducting  from  any  given 
phenomenon  all  ihi;  portions  which  by  vitiue  of  preceding  inductions, 
can  be  assignee]  to  known  causes,  the  rftmaiuder  will  bo  the  effect  of 
the  amowdeats  which  had  been  overlooked,  or  of  which  the  ofFect  was 
««  yet  an  unknown  iinBntity. 

Suppos'^,  as  l>efore,  that  we  have  the  antecedents  ABO,  followed 
by  the  consequents  abc.  and  tJint  by  previous  inductions,  (fuunded,  we 
trill  sappose.  upon  the  Merhod  of  OilTereiice,)  we  have  ascertained  tlie 
caoflos  (u  some  of  these  effects,  or  the  effecu  of  some  of  these  causes 
and  are  by  this  means  apprised  tbal  the  effect  of  A  is  u,  and  th»^  tne 
effect  1^  li  is  it.  Subtrai^iing  the  sum  of  these  efTect^  from  t!te  total 
phenomenon,  there  remains  e,  which  now,  without  any  fresh  experi- 
ment, wc  may  know  to  he  the  effect  of  C.  This  Method  of  Ecsiduas 
is  in  trntli  a  peculiar  modification  of  tlu?  Method  of  Difference.  If  thA 
instance  ABC,  ahc,  could  have  been  compared  with  a  single  instance 
A  B,  a  &,  we  should  have  proved  C  to  bo  tho  cause  of  c,  by  the  com- 
mon profess  of  the  Metbad  of  Difference.  In  the  present  case,  bow- 
erer.  instead  of  a  single  insJattce  A  B,  we  lw%'e  had  to  study  separately 
the  causes  A  and  B,  and  to  infer  from  tlte  efl<»cts  which  they  produce 
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•epnrately,  what  effovt  ihey  must  prutluce  In  the  case  ABC  when 
they  O.CI  together.  Of  the  two  iiutancee,  therefore,  which  the  Method 
of  I>ifrorcnce  requires — the  one  ptuitive,  the  oiber  negative — the  iien- 
tive  Olio,  ur  that  in  which  t)io  ftiveii  pheiionienuii  is  absent,  is  nut  to* 
direct  remilt  nf  nbs«r\'ation  ana  experiment,  hut.  has  bM.in  airiveil  itt 
by  detlactioQ.  As  one  of  the  ibrms  of  ttie  Method  of  Diifcrcucc,  tba 
Method  of  Residues  partakes  of  its  nffnrous  cx'tiainiy.  luuvidud  the 
pmviciua  iuducti<»nj(,  tliosc  which  guve  the  effects  of  A  and  B,  were  ob- 
tained by  the  [>iirDe  infallible  method,  tuid  provided  we  arc  certuin  that 
(*  is  the  O'r/^  antecedent  to  whit:h  the  residual  phenomenon  c  can  bo 
referred;  the  only  agent  of  which  we  had  not  elready  calculated  and 
Hul>duciud  thti  efl'uci.  But  uji  we  can  never  be  quite  certain  of  tfau, 
the  ovidenre  derived  from  the  Method  of  Kesidues  is  not  complete, 
unteaB  we  can  obtain  C  artiticially  and  try  it  separately,  or  unleaa  its 
a^cucy,  when  once  ttu^gestcd,  can  be  uccuuntcd  for,  uud  pFoved  de- 
ductively, tirom  known  lawft. 

£ven  with  thcuc  rescrvationa,  the  Method  of  Reaiduee  ia  one  of  the 
most  important  among  our  ineitriimentB  of  dujcovery.  Of  all  the  method* 
of  investigating  laws  nf  nature,  this  la  the  inoiat  fettilo  in  unexpected 
rcaultd  ;  ollcii  informing  as  of  ttequencea  in  which  neither  the  caueo  nor 
the  effect  were  sufficiently  c^nfipir.iioufl  to  attract  of  themselves  ibo 
attentiou  of  observers.  The  i^nt  C  may  be  an  obscura  circumstance, 
not  likely  to  have  been  perceived  unless  aousht  for,  nor  likely  to  have 
been  sought  for  until  attention  had  been  awakened  by  the  inhufficiency 
uf  the  obvious  causes  to  account  for  the  whole  of  the  eifect.  And  e 
may  bo  so  disguised  by  its  intennixture  with  a  and  L,  lliat  it  woidd 
scarcely  have  presented  itself  spuntaneously  as  a  subject  of  aeparaia 
study.  Of  these  uses  of  the  method,  we  shall  prMently  cite  aonie 
remarkable  examples.  Tbo  canon  of  the  Method  of  Rciuduca  u  u 
follows : — 

FoifBTH    CAHOir. 

Suhduct  Jrom  any  phenotnenun  *Hch  part  as  ii  T:noirn  by  prevttmt 
induction*  /»  he  the  effect  of  ctrtain  nnleetdmts,  and  the  residue  ^  lAf 
fhenomenon  is  the  effect  of  the  remaining  antecedents. 

§  b.  There  remains  a  class  tif  \ave&  which  it  is  impracticable  to 
aHcnrtain  by  any  uf  the  three  methods  wliich  I  liave  attempted  to 
characterize;  namely,  tho  laws  of  tlit^so  Pennanont  Causus,  or  iude- 
atructible  natural  agents,  which  it  is  impossible  either  to  exclude  or  to 
isolate  :  which  wu  can  neither  liiudcr  from  being  present,  uor  contrive 
that  they  should  he  pn^ient  alone.  It  %rould  appear  at  first  sight  thst 
wc  could  by  no  means  separate  the  effects  uf  uicse  agents  from  the 
eOecIa  nf  thjosv  other  pheuuiuena  with  which  tticy  cuuiat  be  prevented 
from  coexisting.  In  ivsjioct,  indeed,  to  most  of  tlie  permanent  causes* 
no  8uch  difficulty  exists;  since,  tliuugh  wu  cannot  eliminate  them  aft 
coexisting  facts,  we  can  eliminate  them  as  intlueuciug  agents,  by 
simply  ttying  our  experiment  in  a  local  situation  beyond  the  Hmiis  of 
their  influence.  Tho  pendulum,  fur  example,  has  its  oscillations 
disturbed  by  the  vicinity  of  a  mountain ;  we  remove  the  j>endulum  to 
a  suihcient  distance  from  the  mountain,  and  the  disturbance  ceosoat 
Q-oni  these  data  wt«  can  determine  by  ilio  Method  of  Difference,  the 
amount  of  efiuct  really  due  to  the  nuiuntain  i  and  huyond   a  certaia 
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jrything  goes  on  prccuelv  aa  it  would  do  if  the  raouiitaiii 
exorcised  no  ittOucuci;  wlmtovcr,  wlitcli,  accordingly^  wo,  with  suiHcieDL 
reason,  cuncludo  to  be  the  fart. 

The  dilliculty,  therefore,  in  applying  the  mfltboda  already  treated  of 
tu  determine  the  eflectii  of  I'ennunenl  Causea,  is  conlincd  lu  the  coses 
in  which  it  ia  impossible  for  us  to  get  out  of  the  local  limits  of  their 
iuflueiicu.  The  pendulum  tan  be  rcniuved  from  the  inBuencc  of  the 
mountain,  but  it  cannot  be  removed  from  the  inHuenco  of  tlie  earth : 
we  cannot  take  away  the  earth  irom  the  |>endulum,  nor  the  pendulum 

m  the  earth,  to  aKceiiaiu  whether  it  would  continue  t^i  vibrato  if  the 
lion  wliich   the   earth  exerts  upon  it  were  withdrawn.     On  what 

idence,  then,  do  we  ascribe  its  vibrations  to  the  earth's  influence  ( 
Not  on  any  sanctioned  by  iho  Melliod  of  Differeuoc ;  for  one  of 
the  two  instances,  the  negaiive  instance,  is  waDiing.  Nor  by  the 
Method  of  Agreement ;  for  although  all  pendulums  agree  in  this,  that 
during  ihoir  oscillations  the  earth  is  al\va)-B  present,  why  may  we  not 
as  well  ascribe  the  phenomenon  to  the  sun,  which  is  ecjualty  a  co> 
existent  fact  in  all  the  experiments  '{  It  b  evident  that  to  oslublish 
even  so  simple  a  fact  of  causation  as  this,  there  vviis  rMiuirod  some 

tUod  over  and  alwM*  those  which  we  have  yet  examined. 

As  anitlher  example,  lot  us  take  the  phenomenon  Heat.  Independ- 
enlly  of  all  hypothesis  as  to  the  reiil  nature  of  the  agency  so  called, 
this  fact  is  certain,  llml  we  are  unable  to  exhaust  any  body  of  the  whole 
of  its  heat.  It  is  equally  certain  that  no  one  ever  perceive*!  heal  not 
emanating  from  a  body.  Being  unable,  then,  to  separate  Body  and  Heat, 
we  cannot  effect  such  a  variation  of  circumstances  on  the  forcgoiug  three 
methods  require ;  via  cannot  aflc^rtain,  by  tliose  methods,  what  por- 
tions of  the  phenoiuona  exhibited  by  any  body  arc  due  to  the  heat  con* 
tained  iu  it.  If  wo  could  observe  a  body  with  its  heat,  and  the  same 
body  entirely  divcstet:!  of  heat,  the  Method  of  DilFeixMico  would  show 
the  effect  due  to  the  heat,  apart  from  that  due  to  the  body.  If  we 
could  ob^ini*e  heat  under  circumstances  agreeing  in  nothing  but  heat, 
and  therefore  not  characterized  also  by  the  presence  of  a  body,  we 
could  ascertain  the  effects  of  heat,  from  an  instanreof  heat  with  a  body 
and  au  instance  of  heat  without  a  body,  by  the  Mcthf»d  of  Agreement ; 
or,  if  we  pleased,  we  coubl  delerraine  by  the  Method  of  i.)iflerence 
what  effect  was  duo  to  the  body,  when  the  roinainder  whicb  was  due  to 
the  heat  would  bo  given  by  the  Method  of  Hc*iiluc».  But  we  can  do 
none  of  these  things  ;  and  without  them  the  application  of  any  of  the 
three  methods  to  the  solution  of  this  problem  would  be  illusory.  It 
would  bo  idle,  for  instance,  to  atlempt  to  ascertain  the  effect  of  heat  by 
subtracting  from  the  phenomena  exhibited  by  a.  body,  ail  that  is  due  to 
its  other  properties  ;  for  as  wo  have  never  boon  able  to  ob»er\-o  any 

dies  without  a  portion  of  heat  in  them,  the  effects  due  tn  that  heat 

ay  f<irm  a  part  of  the  very  results,  which  we  affect  to  subtract  in  order 
lat  the  effect  of  heat  may  bo  shown  by  the  residue. 

If,  therefore,  there  were  no  other  methods  of  experimental  investi- 
gation tlian  these  three,  we  should  bo  forever  unablo  to  dotcnniue 
the  elTectfi  due  to  heat  as  a  cause.  But  we  have  still  n  resource. 
Though  we  cannot  exclude  an  antecedent  altogether,  we  may  bo  able 
to  produce,  or  nature  may  produce  for  us.  some  modification  in  it.  By 
a  modification  is  liore  meant,  a  change  in  it,  not  amounting  to  its  total 
removaL     If  some  modification  iij  the  antecedent  A  is  always  followed 
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by  a  clian^i.'  in  fbe  coiisiriiuunt  a,  llm  ullicr  cansctjuculfl  b  snd  c  ro 
raaiiiitig  the  same;  or,  ptce  versd,  if  every  citoiigciii  a  U  fuuud  to  have 
been  nrecoded  by  some  moUificaLioii  in  A,  none  being  obsenable  iu 
aity  ol  ihv  atbor  antcc^'duiiis ;  wv  may  sufuly  cuncliide  tbat  a  ia,  whoUy 
or  in  piu*!,  an  effect  tracaabln  bi  A,  or  at  teant  in  some  way  cuunocted 
v\*ilb  it  through  causation.  Fur  example,  in  the  caao  of  heat,  though 
we  cannot  ex]>el  it  altogoilicr  from  Any  hndy,  wu  cuu  luudify  it  iu  quan- 
tity, wo  can  increase  or  diminii^i  it ;  and  doing  so,  vfe  Hnd  by  ihc  v»- 
riuutf  motbuds  of  cxperinicntatiun  or  ubsurvution  already  trcatod  ol, 
that  »nch  increase  or  diminution  of  heat  is  followed  by  exjtuntiiun  »r 
coaLruction  of  t}>e  body.  In  this  manner  wc  arrivt-  at  iiw  cuncluMon. 
oUierwisv  unutLuiuablf  by  u»,  that  cue  of  the  cfffcUi  of  heat  is  to  enlarge 
Uw  dimniisiond  of  iKwIte!!! ;  or  wbiit  irt  tbo  Kamin  thing  in  ulhor  wordu,  tu 
widen  the  distances  between  their  particles. 

A  chaugu  in  a  thin^,  not  uiiiuuiituif<  tu  ita  total  remova],  that  ia,  a 
ehungo  which  leuveH  it  ntiU  the  srimf!  tiling  it  woti,  must  bti  a  change 
either  in  tta  quantity,  <>r  in  some  uf  its  relations  to  other  tiiinga,  of 
which  relations  l\w  prinripul  is  it&  position  in  space.  In  thu  pre%-ious 
example,  tJie  uiodiHcation  which  Vfoa  produced  in  the  anieredent  wa« 
an  alteration  iu  itit  quantity.  Let  utt  nuw  suppusu  the  quef>tion  to 
be,  what  iufluenro  the  moon  exorls  on  tlio  surface  of  tlie  earth.  Wc 
cannot  try  an  experiment  in  tlic  obsence  of  the  tntM^n,  so  as  to  ob«crvo 
what  icrreslrial  phenomena  her  annihilation  would  put  au  end  to; 
'hut  when  wti  lind  that  all  the  variatitinit  in  tho  poaition  of  the  moon  are 
followed  by  correspond  ins:  variations  iu  the  time  and  place  of  high 
water,  the  place  bein^  aUvaye  either  on  the  side  of  tlie  earth  which  is 
neareiat  to,  or  on  that  which  in  moat  remote  from,  iho  moon,  we  have 
ample  evidence  that  the  moon  is,  wholly  or  partially,  the  cause  which 
dctermiuf^s  the  tid(>R.  It  very  commonly  happens,  aa  it  do«8  in  this 
instance,  that  the  variations  o{  an  elToct  are  rurFCS|joudcut,  or  aJiul* 
ogons,  to  those  of  its  canso;  as  the  moon  moves  liinher  towards  the 
east,  the  high  water  point  docs  the  Kame :  but  this  is  not  an  iudia- 
ponsnblc  condition;  n&  may  be  seen  in  the  same  example,  fur  along 
with  that  high  water  point,  there  is  at  tluj  (tame  instant  unothttr  high 
water  point  diametrically  opposite  to  it,  ajid  which,  tlicrofure,  of 
ticccftstly,  moves  towards  the  west  an  the  moon  followed  by  the 
tii<ar«r  uf  the  tide  waves  advauces  towards  thn  east :  tmd  yet  both 
tbcae  motions  are  oc)ually  eifocis  of  the  moon's  motion. 

That  the  osciUaiions  of  ihn  pendulum  are  cpused  by  tho  canh,  ia 
proved  by  similar  evidence.  TIiuac  uecillatiudB  taku  place  Itctweeo 
equidintant  points  on  tho  two  sidea  of  a  Une,  which,  being  perpendie^ 
ular  lo  the  earth,  varies  with  every  variation  in  the  earth's  position, 
either  in  space  or  rolalivcly  to  the  object.  Speaking  accurately,  we 
only  know  by  the  method  now  characterized,  that  all  lern^strial 
bodies  tend  to  the  earth,  and  not  to  some  uidiiiowu  iixed  point 
lying  in  the  same  direction.  In  every  twenty-four  hours,  by  the 
earth's  rotation,  the  line  draivn  Ironi  the  body  at  right  angle?*  to  the 
earth  coincides  successively  with  all  tlie  radii  of  a  circle,  and  in  the 
counie  of  aix  months  the  place  of  that  circle  varies  by  nearly  two 
hundred  miilions  of  miles;  yel  in  ell  these  chunges  uf  thu  earth's  posi- 
tion, the  line  in  which  bodies  tend  to  fall  continues  to  bo  direci^nl  to- 
wards it:  which  proves  that  tcrrefiirial  gravity  is  directed  lo  the  oanh, 
and  noCi  ae  waa  unco  fancied  by  some,  to  a  ^od  point  of  tipace. 


TUB    rOUB    BXrUlHBNTAL   METHODS, 

The  method  by  which  thoso  rosulta  were  obtttined,  may  be  tormed 
[he  Method  of  Concomitant  Variationa:  it  is  regulated  by  the  follow- 
ing caoon:^ 

FiPTu  Canon. 

Whatever  phenoinenoti  rarie-i  in  any  manner  whenever  anMher 
pkatomtnan  varies  in  some  particular  manntr,  it  either  a  cautc  or  an 
e^ecl  of  that  pf*eHomenon,  or  is  connected  with  it  tJtrou-gA  tome  Jact 
o/'  catuation. 

The  laac  clause  is  aubjoined,  becauAo  it  by  iio  means  follows  wheu 
two  ph*inLimoua  accompany  each  other  in  thoir  variaiious,  that  the 
oOG  u  cau»o  and  tliti  utlior  eiTt-'Ct.  Th«?  Hiune  tiling  may,  and  indeed 
mtut  bapptiii,  Nup[xisirig  thorn  t<i  be  two  difibreut  efTocLi  of  a  common 
cause  :  and  by  this  method  alone  it  would  never  be  poAttiblo  to  ascer- 
tain which  of  tlio  ttvo  tiuppositiuuiH  in  thu  true;  uiu;.  Ttie  only  way  tu 
solve  ihtj  dijubt  would  be  that  wliich  Wi^-  have  so  oHeu  udvcrtea  to. 
via^  by  endeavoring  to  ascertain  whether  we  can  produce  the  one 
set  of  vuriatioiis  by  meaits  of  the  other.  lu  tliu  case  of  heat,  for 
example,  by  increaaiug  the  temperature  of  a  btwiy  we  increase  its 
bulk,  but  by  increasing  itH  bulk  we  do  not  increase  itA  tempenilure; 
on  the  coDtrar)'  (as  in  the  raielaction  of  air  under  the  receiver  of  am 
air-pump),  wo  generally  diminish  it :  therefore  lieat  is  not  uii  oHcct, 
but  a  cause,  of  increusu  of  bulk.  If  we  cannot  ouTsolves  produce 
tho  varioiioQa,  we  must  endeavor,  though  it  is  an  auempt  which  is 
seldom  succeesliil,  to  find  them  prmlucod  by  nature  in  some  case 
in  which  tho  preexisting  circumslaiices  tut)  perfectly  knovra  to  us. 

It  is  scarcely  necessary  to  say,  that  in  order  to  ascertain  the  uniform 
concomitance  of  variations  in  the  effect  with  variations  in  the  cause,  th(> 
same  precautions  must  be  used  as  in  any  other  case  of  tho  dcturniina- 
tiun  oi  an  invariablo  sequence.  We  must  endeavor  to  retain  all  the 
other  antecedents  unchaiij^etl,  wliilo  that  patticular  one  is  subjected  to 
the  requisite  aeries  of  variations;  or  in  other  ivords,  that  wo  may  be 
warranted  in  inferrliix  cuusutiun  from  concomitBUce  of  variations,  the 
concomitance  itself  muHt  be  proved  bv  the  Method  of  Difforence. 

It  might  at  titst  appoar  that  the  Method  of  Concomitant  Variationa 

suuicn  ii  new  iuciom,  or  law  of  causation  in  genetu],  namely,  that 
rery  modification  of  the  cause  is  folkiwed  by  a  chango  in  the  effect. 
And  it  does  usually  happen  that  when  a  phenomenon  A  causes  a  pbe- 
nomeoon  a,  any  variatiou  in  tho  tjuaniity  or  in  iJie  various  relations  of 
A,  is  unifiinnly  followed  by  a  variation  in  the  quantity  or  relations  of 
a.  To  lake  a  familiar  instance,  that  of  cavitation.  The  sun  canacs  a 
certain  tendency  to  motion  in  the  earth  ;  hero  wo  huvo  cause  and  oBect; 
but  that  tendency  is  towanh  the  aun,  and  therefore  varies  in  direction 
Bi  tho  sun  varies  in  the  relatiuu  of  position ;  and  moreover  the  tendency 
varies  in  intensity,  in  u  certain  numerical  ratio  tu  the  sun's  distance 
from  the  eartli,  tliat  is,  according  to  another  relation  of  the  sun. 
Thus  wo  sec  that  ihuro  is  not  only  uu  invaiiable  coanexion  between 
the  sun  atul  the  earth's  graritatioit,  but  that  two  of  the  relations  uf  the 
sun,  its  jKisition  with  m^pect  to  the  earth  and  its  distance  from  the 
earth,  are  invariably  connecte<]  as  anteccdeuCs  with  the  quantity  and 
direction  of  tlie  earth's  gravitation.     Tho  cause  of  the  eartli's  gravies^ 
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fing  at  all,  ia  umply  the  aim;  but  the  cause  cf  lier  gravitnting  with  b 
given  iiitciisily  and  in  a  given  direction,  is  the  existence  of  the  bud  in 
a  given  directinn  anrl  at  a  given  distance.  It  ig  not  strange  iliat  a  modi- 
lied  cause,  which  ia  iu  truth  a  different  cause,  should  produce  a  differ- 
ent elfeci.  ilut  as  t)io  cau^e  \a  only  diflerent  in  it.<)  quantity,  or  in  some 
of  ii«  relationit,  it  u»ual]y  happens  that  the  efiect  alio  is  only  changed 
in  its  quantity  or  its  relutinns. 

Although  it  is  for  the  most  part  true  that  a  modification  ff  the  cause 
in  fallowed  by  a  modification  of  the  effect,  the  Method  of  Concomitant 
Variations  does  not,  howcvc-r,  prcsuppottu  thin  on  an  axinm.  It  only 
requires  the  converse  prupoaitionj  ihat  anything  upon  whose  modifica- 
tions, modifications  of  an  effect  are  invariably  con-tcquent,  miwt  be  the 
cauKe  (ur  connected  with  the  cause)  of  tlial  efl'fct;  a  proposition,  the 
truth  of  which  in  evident ;  for  if  ihe  thing  itself  had  no  influence  on  the 
effect,  neither  could  tlie  modificationtt  of  the  thing  have  any  influence 
Xftbe  stars  have  no  power  over  the  fijrtanesofmen.it  is  impKed  intlie 
vor^-  terms,  that  the  conjunctions  or  oppositions  of  different  stars  can 
have  nu  such  power. 

Although  tlie  moM  nriking  applieationfi  of  the  Method  of  Concomi- 
taqt  Variations  take  place  in  the  cases  in  which  the  Method  of  Differ* 
eucc,  strictly  so  called,  is  impotisible,  its  uue  is  not  confined  to  those 
cases  ;  it  may  ofien  usofiilly  follow  ajier  the  Method  of  Difference,  lo 
givn  additional  precision  lo  a  solution  which  llial  has  found.  Whei] 
by  the  Meilind  of  Difference  it  has  first  been  a-icertained  that  a  cer- 
tain object  produces  a  certain  effect,  the  Method  of  Ci^nromitant  Va- 
riations may  be  uticfully  called  in  to  determine  according  to  what 
law  the  quantity  or  the  different  relations  of  the  effect  follow  those  r^ 
the  cause. 

§  7.  The  case  in  which  this  method  admits  of  the  moat  cxtcnaive 
employment,  is  ilmt  in  which  the  variations  uf  the  eauHe  are  variations 
of  quantity.  Of  such  variations  ive  may  in  general  affirm  with  safety, 
that  tlicy  will  be  attended  not  only  with  variations,  but  with  similar 
variations,  of  tlie  effect:  the  proposition,  that  mure  of  llie  cause  is 
followt^d  by  more  of  tlie  ofTcct,  bemg  a  corollary  from  the  principle  of 
the  Compusilion  of  Causes,  winch,  as  wo  have  seen,  is  the  general- 
rule  of  causation ;  cases  of  the  opposite  desmjition,  in  which  causes 
change  tlieir  properties  on  being  conjoined  witli  one  another,  being,  on 
the  contrary,  special  and  exceptional.  Suppose,  llien.  (hat  when  A 
changes  in  quantity,  a  also  rhangps  in  quantity,  and  in  such  a  manner 
that  we  can  trace  the  numerical  relation  which  the  changes  uf  the  one 
bear  to  such  changes  of  the  other  ns  take  place  witliin  our  limita  of 
observation.  We  may  then,  with  certain  precautions,  safely  conclode 
that  the  name  numerical  relation  will  hold  heyoDd  those  limits.  If,  for 
itiBtance,  we  find  that  when  A  is  double,  a  is  double;  that  when  A  is 
treble  or  quadruple,  a  is  Treble  or  quadruple  ;  we  mav  conclude  that 
if  A  were  a  half  or  a  tliird,  a  would  be  a  half  or  a  third,  and  finally, 
that  if  A  were  nnnihilnled,  «  would  be  annihilated,  and  that  a  is  wholly 
the  cfTcct  of  A.  or  wholly  the  effect  of  the  same  cause  with  A.  And 
so  with  any  other  numerical  relation  according  to  v/hich  A  and  a  tvould 
Tani»h  simultaneously;  as  for  instance  if  rt  were  pr»(pnrtionaI  to  the 
square  of  A.  If.  on  the  other  hand,  a  is  not  wl  oily  the  effect  of  A, 
but  yet  varies  when  A  varies,   it  is  probably  (to  us©  a  mathematical 
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s)  a  functioD  not  of  A  atoDo  but  of  A  and  something  else:  Ita 
langea  will  bu  bucIi  ti9  would  occur  if  part  of  it  rcmainetl  conBtant, 
varied  00  boido  o.licr  principle,  and  the  i-omainder  varied  in  somo 
numorical  relation  birhc  variationnof  A.  In  that  canc.irheti  A  dimin 
ishes,  a  will  twein  to  approach  nut  towards  zero,  but  towards  some 
(•Other  limit:  and  when  the  seriss  of  Tariations  is  such  as  to  indicof! 
what  that  limit  is,  if  cnnstant,  or  the  law  of  iu  variation  if  %'ariable, 
the  limit  will  exaclly  nicusure  how  much  of  a  is  tho  effect  of  some 
Othor  and  independent  cause,  and  the  remainder  will  be  the  effect  of  A 
i(or  of  the  cause  of  A). 

Tbesti  coiicluiiioiis,  however,  uiiiNt  nut  he  drawn  without  certain 
'precautious.  In  the  tirst  place,  the  possibility  of  drawing  tliera  at  all, 
I  manifestly  supposes  that  we  are  acfjuainied  not  only  with  the  ^■a^iations, 
I  but  with  the  utMoloto  quantities,  both  uf  A  and  a.  If  wo  do  not  know 
the  total  quantities,  we  cannot,  of  course,  determine  the  real  numerical 
relation  according  to  which  those  quantities  vary.  It  is  therefore  an 
error  lo  conclude,  as  some  have  concluded,  thut  because  increase  ot 
heat  expands  boilins,  that  w,  increatos  the  distance  between  their 
particles,  therefore  that  distance  i»  w*hoIly  the  effect  of  heat,  and  thai 
if  we  could  entirely  exhaust  the  body  of  it»  heat,  (be  particles  v%'uuld 
he  in  complete  contact.  Thix  ran  nt-vtir  bn  mor»  than  a  ^uoss,  and  of 
the  m<ist  bazardous  »<>rt.  not  a  legitimate  induction :  lor  sincu  we 
neitlicr  know  how  much  heat  there  is  In  any  body,  nor  what  is  ilie  real 
dUiauco  between  anv  two  ofirs  particles,  wn  cannot  judge  whether  tlie 
c4rntmction  of  the  distance  does  or  docs  not  follow  tlio  diminution  uf 
the  quantity  of  heat  acconlinj;^  to  such  u  numerical  relation  tliat  the  two 
quantiiicf  would  vanish  siiQuhaTieously. 

In  contrast  with  this,  lei  us  consider  a  c^ase  in  which  the  absolute 
quantities  are  known ;  the  case  contemplated  iu  the  first  law  of  motion ; 
viz.,  that  all  bodies  in  motion  continue  to  move  in  a  straight  lino  with 
onifonn  velocity  until  acred  upon  by  some  new  force.  This  assertion 
is  in  open  opposition  to  first  appearances:  all  terreatrinl  objects,  when 
in  motion,  gradually  abate  tlioir  velocity  and  ul  last  stop ;  wlucli 
arronlingly  the  ancients,  with  their  indttrtio  per  eaumcratwne*n  tim- 
pticem,  imagined  to  bo  the  law.  Every  moving  body,  however, 
encounters  various  obstacles,  as  friction,  the  resistance  of  Uic  otmos- 
phofo.  Sec,  which  wo  know  by  daily  experience  to  bo  causes  capable 
of  destroying  motion.  It  was  suggCBteu  that  the  whole  of  the  retard- 
ation might  be  owing  to  these  causes.  IIow  was  this  inquired  into! 
If  the  obstacles  could  have  been  entirely  removed,  the  case  would 
have  been  amenable  to  the  Method  of  Difference.  They  could  not  bo 
removed,  ihev  could  only  be  diminished,  and  the  case,  therefore 
admitted  only  of  the  Method  of  Concomitant  Variatioai.  This  accord- 
ingly being  employed,  it  was  found  tliat  every  diminution  of  the 
olM^acloA  diminishf^d  the  retardation  of  the  motion :  and  inasmuch  aa 
in  this  case  (unlike  tho  case  of  heat)  the  total  quanthies  both  of  the 
antecedent  and  of  the  consequent  were  known;  it  was  practicable  to 
ostimnte,  with  an  approach  to  accuracy,  both  the  amount  of  the  retard- 
Btion  and  the  amount  of  iho  retarding  causes,  or  resistances,  and  to 
judge  bow  near  they  Irath  were  to  being  exhausted ;  and  tt  appeared 
that  the  effect  dwindled  as  rapidly,  and  at  each  step  was  as  far  on  the 
mad  towards  annihilation,  as  the  cause  was.  The  simple  oscillatioii 
nf  a  weight  suspended  from  a  fixed  point,  and  moved  a  htllo  out  of  the 
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perpendicular,  which  in  ordinary  ctrcumiitanceA  lasts  bat  a  few  minutei^ 
WU3  pn^loDgod  in  Borda's  exporimonta  to  more  than  thirty  hours,  by 
diinintsliiiig  ua  much  as  noseible  Uie  frit:tiun  at  the  point  of  eusporwion, 
and  by  making  tho  body  oecillate  in  a  space  exhaiistcfl  as  nearly  aa 
uiwsibli)  uf  its  air.  There  could  thorefure  be  nn  hesitation  in  assign- 
log  the  whole  of  the  retardation  of  motion  to  the  ioHupnce  of  the 
obatacles;  and  siuce,  after  subducting  (his  rotardaiion  from  tho  total 
phenomenon,  tho  remainder  vroB  au  uniform  velocity,  the  result  was 
theprupoiiuon  knon-n  as  the  first  law  of  motion. 

Tlierc  is  aku  another  chuructcrislic  uncertainty  aflccling  ihe  infer- 
ence that  tho  law  of  variation  which  the  quantities  obaerve  wiihiu  oui 
limits  of  ob«ervaLion,  will  hold  beyond  those  limits.  There  is  ol 
cuurcM.',  in  tho  first  instance,  the  possibility  that  beyond  the  limits,  and 
in  circuiUfitances,  therefore  of  which  we  have  no  direct  experience, 
same  counteracting  cause  might  develop  itself;  either  a  new  agent,  or 
a  new  property  of  ihc  agents  concerned,  which  lies  dormant  in  the 
circunutancea  we  a:-o  able  to  cb^rve.  Tltis  is  an  oleroent  of  uncer- 
tainty which  enters  largely  into  all  our  predictions  of  eSucla:  but  it  is 
not  peculiaily  applicable  to  tlio  MelUud  of  Concomitant  Variatiuus. 
The  uncertainty,  however,  of  which  I  am  about  to  speak,  is  character* 
tstic  of  that  method ;  especially  in  the  caises  in  which  the  extreme 
limits,  of  our  obsen'ation  are  very  narrow,  in  comparison  wiili  the 
possible  variations  in  the  quantities  of  tiie  phenomena.  Auy  one  who 
has  the  slightest  acquaintance  with  mKthcmatics.  is  aware  that  very 
different  laws  of  vanation  may  produce  numerical  results  which  differ 
but  slightly  from  one  auuthcr  witlnn  nun-uw  limitb;  and  it  itt  often 
only  when  the  absolute  amounts  of  variation  are  ronxiderable,  that  the 
difference  between  the  results  given  by  one  law  and  by  onother,  be- 
comes appreciable.  When,  therefore,  such  variations  in  tlic  quantity 
of  [he  antecedents  as  we  have  tlie  meaju  of  ob5cr\-ing,  are  but  small  in 
comparison  with  iho  total  quantities,  there  is  much  danger  lent  wo 
!<hould  mistake  the  numerical  law,  and  be  led  quite  to  miscalculate  the 
variations  which  n-ould  lake  place  beyond  the  limits;  a  miscalculation 
which  would  vitiate  any  conclusion  respecting  the  dependence  of  the  effect 
upon  the  cause,  which  coutd  be  founded  upon  those  variations.  Exam- 
ples are  not  wanting  of  such  miscake.i.  "The  formulm,"  says  Sir  John 
Herschel,'  "  which  have  been  empirically  deduced  for  the  elasticity  of 
steam  (till  very  recently],  and  those  for  the  resistance  of  fluids,  and 
other  similar  subjects,''  when  relied  on  beyond  the  limits  of  the  ubaer' 
vations  Ironi  whidi  they  were  deduced.  "  have  almost  invariably  failed 
to  support  the  theoretical  structures  which  have  been  erected  on  them." 
Under  this  uncertainty,  the  conclusion  wo  may  draw  from  the  con- 
comitant variations  of  a  and  A,  to  the  existence  of  an  invariable  and 
exclusive  connexion  between  them,  or  to  tlie  permanency  of  the  same 
numerical  relation  between  their  variaiiona  when  ihc  quantities  are 
much  greater  or  smaller  than  those  which  we  have  bad  the  moans  of 
observing,  cannot  be  considered  to  rest  upon  a  cumplele  induction. 
All  that  in  such  a  cast)  can  be  regarded  as  proved  on  tho  subject  of 
causation,  is  rhat  there  is  some  connexion  between  the  two  phenumeuE; 
that  A,  or  something  whir'h  can  inlluence  A,  mutHt  be  onf  of  ttie  cutises 
which  collectively  determine  a.     We  may,  however,  feel  assured  that 
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the  relation  which  we  have  obserred  to  exist  between  the  Tariaiiona 
of  A  and  a,  wHl  hold  true  in  all  cases  which  fiiU  bctwcvn  the  same 
extreme  limits;  that  is,  wherever  the  utmost  increase  or  diminution  in 
which  the  result  has  been  found  by  obeervEition  to  coincide  with  the 
law,  is  not  excoodcd. 

The  four  methods  which  it  has  no\r  been  attempted  to  describe,  are 
the  only  possible  modes  of  experimental  inquir)-.  of  direct  induction 
dpQit-enori,  as  distinguished  from  deduction;  at  least  1  know  not,  nor 
am  able  to  conceive,  any  others.  And  oven  of  these,  the  Method  of 
KebtducA,  as  wc  have  suen,  is  not  independent  of  deduction ;  though,  as 
it  requires  speciBc  experience  in  addition,  it  may,  witlmut  impropriety, 
be  iDcluded  araonfl^  math  ode  of  direct  observation  and  cxpcrmient. 

Thcue.  then,  with  such  assistance  as  can  bo  obtained  from  Deduction, 
compose  the  available  resources  of  the  human  mind  for  ascertaining 
the  laws  of  tlie  succcssioD  of  phenomena.  Before  proceeding  to  point 
out  certain  circumstances,  by  which  the  employment  of  llicse  methods 
is  subjected  to  an  immense  increase  of  complication  and  of  difBculty, 
it  is  expedient  to  illubtnilu  llio  use  of  tlic  methods,  by  suitable 
examples,  drawn  from  actual  physical  inveBtijifatiiinB.  These,  accord* 
isgly^  will  form  the  subject  of  the  succeeding  chapter. 


CHAPTER  IX 

MI90ELLANEOU3  EXAUrLKS  Of  THE  FOUR  HKTHODS. 

§  1.  I  soALL  sclecr,  as  my  first  example,  an  intoroeting  speculation 
of  one  of  the  most  eminent  theoretical  chemists  of  the  present  or  any 
age,  Dr.  Liebig.  TIio  object  in  view,  is  lo  ascertain  the  immediate 
cause  of  the  death  produced  by  metallic  poisons. 

Areenious  acid,  and  the  ealts  of  lead,  bismuth,  copper,  and  mercury, 
if  introduced  into  the  animal  organism,  except  in  the  smallest  doses, 
destroy  Ufeu  These  facts  haro  long  iKien  known,  as  insulaurd  truths  gf 
the  lowest  order  of  genonilixalion;  but  it  was  reserved  for  Liehig.  by 
an  apt  employment  of  the  first  two  of  our  methods  of  experimental 
inquiry,  to  connect  these  truths  together  by  a  higher  induction,  point* 
ing  out  what  property,  commnu  to  uU  those  deleterious  substances,  is 
the  really  operating  cause  of  their  ^lal  etfect. 

When  solutions  of  these  suWtances  ore  placed  in  sufficiently  close 
contact  with  many  animal  products,  atbumon,  milk,  musculai-  fibre, 
and  animal  membranes,  the  acid  or  salt  leaves  the  water  in  which 
it  was  dissolved,  and  enters  into  cumbinaliun  vnih  the  animal  sub- 
stance :  which  substance,  aflcr  being  tlius  acted  upon,  is  found  to  hav<* 
tost  its  tendency  to  spontaneous  decomposition,  or  putrefaction. 

Observation  aUo  stiuws,  in  cases  where  death  hai  been  produced  bv 
these  poisons,  liiat  ihe  parts  of  tlio  body  with  which  the  poisom>tis 
Habstances  have  been  brought  into  amtact,  do  not  aflorwards  putrefy. 

And,  finally,  when  the  puL-um  has  been  supitlied  in  too  small  a  quan- 
tity to  destroy  life,  eschars  are  produced,  that  is,  certain  superficial 
portions  of  the  tissues  are  destroyed,  which  are  aflerwards  tlirown  off 
oy  the  rcparativa  process  taking  place  in  the  healthy  parts. 
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These  throo  seu  nf  imtances  admit  of  being  Created  accnnhng  lo  the 
llaibotl  ui'  AgreciiioDl.  In  oil  r>l'  them  the  niotuUic  cutnpouDda  an 
brought  into  contart  with  tlic  Kubstancoit  whirh  compofLe  ihc  liuinan  or 
amraal  body ;  aod  the  insltinccs  <Ju  not  seem  to  agree  in  any  other  cii^ 
ctuntitaiicc.  'I'he  remaining  nnt«cedenl6  aro  as  dilFcrctil,  and  even 
tipfioflite,  OK  ihcy  could  poutbly  be  made;  far  in  some  the  animal  sub- 
•lancos  exposed  to  the  ucltuii  of  the  poisuns  are  in  a  atato  of  life,  in 
Dtlicrs  only  in  a  stale  nl*  organization,  in  others  not  even  in  tltiit.  And 
what  in  the  re-sult  which  fullows  in  all  tlie  cases  I  The  conversion  of 
the  animal  substance  (by  combination  with  the  (loisou)  into  a  chemical 
compound,  held  together  by  «o  powerftil  a  fiirce  as  to  refli«t  the  sabbe- 
quenc  action  of  the  ordinary  causes  uf  decompoeiiion.  Now  organic 
life  (the  ncceesar)'  condition  of  sensitive  life)  consisting  in  a  continnal 
■tate  uf  decomposiiioD  and  recompoaition  of  the  different  organs  and 
tissues ;  whatever  incapacitates  them  fur  thia  decomposition  destroys 
life.  And  thus  tlie  prtiximato  cause  of  the  death  produced  by  tliia 
description  of  poisous  in  ascertained,  aa  for  as  the  Method  of  Agree- 
ment can  ■scertain  it. 

Let  us  now  bring  our  couciusion  to  the  te«t  of  the  Method  of  Differ^ 
once.  Settingoiu  from  the  cbmjs  already  mentioned,  in  which  the  antece- 
dent is,  the  presence  of  substances  forming  with  the  tissues  &  compound 
incapable  of  putrefaction  (and  aj'ortiort  incapable  of  the  chemical 
actions  which  constitute  life),  and  the  consequent  is  death,  either  of 
the  whole  orgajmm,  or  of  iomo  portion  of  it ;  let  us  compare  with  these 
caaes  other  coses,  as  much  resembling  them  as  possible,  but  in  which 
that  effect  is  not  produced.  And,  firet  of  all,  "many  insohible  basic 
salts  of  ai'seniouB  acid  arc  known  not  to  be  ppisonoua.  The  xubst^nco 
culled  alkargeii,  discovered  by  Bunson,  which  contains  a  very  large 
(|uantity  of  nn<cnir,  and  approaches  very  closely  in  composition  lo  tLu 
organic  arseoJous  compounds  found  in  the  body,  has  cot  the  slightett 
injurious  action  upon  the  organism."  Now  when  ihose  substanoes  are 
brought  into  contact  with  the  tissues  in  any  way.  they  do  not  combine 
with  \\rcia  \  they  do  not  arrcrt  their  progress  lo  decomposition.  As  fiir, 
therefore,  as  tliesc  instances  go,  it  appeam  that  when  the  effect  is 
absent,  it  is  by  reason  of  the  absence  of^tbat  antecedent  which  we  had 
already  good  ground  fi>r  considering  as  the  proximate  cause. 

Hut  the  rigorous  conditions  of  the  Method  of  Difference  are  not  yet 
satisSod ;  for  wo  cannot  be  sure  that  these  unpottH^nnus  bodies  agfnw 
with  the  poisonous  substances  in  every  property,  except  the  particular 
ouc,  of  entering  into  a  difficultly  decom|H)sable  compound  with  the 
animal  tissues,  'f  o  render  the  method  strictly  applicable,  we  need  on 
instance,  not  of  a  different  substance,  but  of  one  of  the  very  same  sub- 
stances, under  circumstances  which  would  prevent  it  from  forming, 
wiili  the  tissues,  ihe  oort  of  compound  in  question  ;  and  then,  if  deaUi 
docs  not  follow,  our  case  is  made  out  Now  such  instances  are  afforded 
by  the  antidotes  to  These  poisons.  For  example,  in  case  of  poisoning 
by  arsemouB  acid,  if  hydrated  peroxide  of  iron  is  administered,  ibe 
destructive  agency  is  instantly  ciic-cked.  Now  this  peroxide  is  known 
to  combine  with  the  acid,  and  form  o  compound,  which,  being  in- 
soluble, cannot  act  at  all  on  animal  tissues.  So,  again,  sugar  is 
a  well-known  antidote  lo  poisoning  by  salt*  of  copper;  and  sugar 
reduces  ibose  salts  cither  mto  metallic  copper,  or  into  the  red  sub- 
<ixide,  neither  of  which  ente»  into  combination  with  animal  matter 
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The  duenst!  called  painter's  colic,  bo  common  in  manufactoneB  of 
whito  lead,  is  unknown  where  the  workmen  are  arcustomcd  lo  lake, 
■8  a  preservative,  sulphuric-acid- lemonade  (a  solution  of  migar  ren- 
dered acid  by  sulpliuric  acid).  Now  diluunl  sulphuric  acid  haa  ilie 
property  of  decompofling  all  compoundn  of  lead  with  organic  maltor,  and 
(of  course)  of  preventing  them  firom  l>eing  funned. 

Tliero  13  another  claas  of  instances,  of  the  nature  required  bv  the 
Method  of  DiQ'erence,  which  accm  at  first  «ight  to  conrlirt  with  the 
theory.  Soluble  salts  of  silver,  such  fur  iiistuuro  us  the  nitrate,  have 
th«  BOioe  Rtiffening  antiseptic  effect  on  deromponing  nnininl  ffuhfttances 
SA  corroaive  sublimate  and  the  moat  deadly  metallic  poisons ;  and  when 
applied  to  the  oxtenial  partii  of  the  body,  the  nitratu  in  a  powcrAi) 
caustic,  depriving  thiisc  parts  of  all  active  vitality,  and  causing  ihem  to 
be  thrown  oA*by  ihe  neighboring  living  structures,  in  the  form  of  an 
eschar.  The  niirale  and  the  other  salts  of  silver  ought,  then,  it  would 
Mem,  if  the  theory  be  correct^  to  be  poisonous;  yet  they  may  be  ad- 
ministered internally  with  perfect  impunity.  From  this  apparent 
exception  arisen  the  8trnnge«t  contirmntion  which  this  theory  of  Liebig 
haa  yet  received.  Nitrate  of  silver,  in  spite  of  its  chemical  properties, 
docs  not  poison  when  introduced  into  the  stomach  ;  but  in  iJio  stomach, 
as  in  all  aniroid  litjuidi!,  there  is  common  salt ;  and  in  the  Htomacii 
there  is  uLso  free  muriatic  acid.  These  substances  operate  as  natural 
antidotes,  combining  with  the  nitrate,  and  if  its  qusmtily  is  not  too  great, 
iiunediately  converting  it  into  chloride  of  silver;  a  eubatanco  very 
slightly  Bolublf ,  and  thci-eforo  iucapablo  of  couibiuing  vvltli  the  tissues, 
altboutfh  to  tho  extent  of  its  sohil>ility  it  hxt  a  medicinal  influence, 
throu^  an  entirely  different  cloas  of  orfi^nic  actions. 

§  2.  The  preceding  instances  have  afTorded  an  induction  of  a  high 
order  of  conclusiveneis,  ithistraiive  of  the  two  siroplest  of  our  fout 
mocbods;  although  not  rising  to  the  maximum  of  certainty  which  the 
Method  of  Difierouce,  in  its  most  perfect  exemplification,  is  capable  ol 
affording.  For  (let  us  not  forget)  the  positive  instance  and  the  neg- 
ativo  one  which  the  rigor  of  that  method  requires,  ought  to  differ  only 
in  ihe  presence  or  absence  of  one  single  circumstance.  Now,  in  the 
preceding  argument,  they  differ  in  the  presence  or  absence  not  of  a  sin- 
glo  circutntUtfu-e,  but  ufa  single  tMhttancc:  and  as  every  substance  has 
innumerable  properties,  there  is  no  knowing  what  number  of  real  dif^ 
ferencas  are  involved  in  what  u  nominally  and  apparently  only  one 
difference.  It  is  conceivahlo  ihnt  the  antidote,  the  peroxide  of  iron  for 
example,  may  counteract  tho  poison  through  some  other  of  its  proper- 
ties than  that  of  forming  an  insoluble  compound  with  it;  and  it  mi,  the 
ihoory  would  fall  to  the  ground,  so  far  as  it  is  supported  by  that  in- 
stance. This  source  of  uncertainty,  which  is  a  serious  hindrance  to 
ill  extensive  generalizations  in  chemistry,  is  however  reduced  iu  tho 
present  case  to  almost  the  lowest  degree  possible,  when  we  find  tluit 
not  only  one  substaucc,  but  many  substances,  possess  the  capacity  ot 
acting  OA  antidiHea  to  metallic  poisons,  and  that  all  these  agree  in  the 
}porty  of  forming  insoluble  compounds  with  the  poisons,  while  they 
mot  be  ascertained  to  agree  in  any  other  property  whatsoover.  We 
ivo  thus,  in  favor  of  the  theory,  all  the  evidenco  which  can  he  oh- 
tuned  by  what  wc  termed  the  Indirect  Mctliod  of  Difference,  or  the 
Method  of  Agreement  and  Differ«ni'.e ;  ttie  evidence  of  which, 
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chough  U  Dorcr  can  omoimt  to  tliat  nf  the  Method  of  DifTaronce  prop* 
erly  50  ckII«m],  may  approach  iiiHotinilcW  near  to  it. 

No  similar  defixt  of  campleranesfl  m  proof  will  be  found  m  the 
fullowitiir  orii^iiial  iI)rosti^vtion,  for  which  I  am  indebted  to  Mr.  Alex- 
ander Buiii,  lit  present  Lecturer  on  Moral  Philu80|)hy  iti  MunKchal 
College,  Aberdeen ;  one  of  the  men  frnm  wltora  Rrienco  and  philoBO- 

Eby  have  most  to  hope,  and  who  has  pcrmitltxl  me  to  lay  his  extenitre 
iiowlfdjio  of  every  dcputment  of  physical  intjuiry  freely  under  etm 
tribuiion,  for  the  purpose  of  exemplitying'  and  illustrating  the  doc~ 
nf  this  work. 

§  3.  Lot  the  objocJ:  be  to  a50«nain  the  law  of  what  is  termed  indtueti 
eleccrictty  ;  to  find  nnder  what  conditions  any  electrified  body,  whether 
positively  or  ncgatircly  electrified,  gives  nse  to  a  conlrary  electric 
state  in  dome  nihnr  body  adjaf:ent  to  it. 

The  most  faroitiar  i.-xcmplifiratiou  trf  the  phenomenon  to  be  inresti 
gated,  is  the  fi-tllowing.  Around  the  prime  conductors  of  an  electrical 
machino,  the  atmosphere  to  some  dir^iance,  or  Rny  conducnng*  surface 
■upended  in  that  atmosphere,  ih  fotuid  to  be  tii  uii  electric  conditiaii 
opposite  to  that  of  tlie  prime  conductor  itself.  Near  and  around  the 
positive  prime  conductor  there  is  a  negnlive  electricity,  and  near  and 
around  the  negaiiro  prime  conductor  there  is  po«iii%'o  cluctncity. 
When  pith  balls  are  lirought  near  to  either  of  ilio  rondtiotora,  they 
become  olertrified  with  the  opposite  electricity  to  it ;  either  receiruig 
a  ijhitrc  from  the  already  electrified  atmosphere  by  canductitm,  or 
acted  upon  by  tho  direct  inductive  influence  of  iho  conductor  itself; 
they  arc  then  ntlrnrtcd  by  the  conductor  to  which  thi'y  iiro  in  opposi- 
tion ;  or,  if  withdrawn  in  their  electrified  stale,  ibcy  will  be  attrarted 
by  ony  other  oppositely  charged  body.  In  like  manner  tho  hand,  if 
Iwouglit  near  enough  to  tho  conductor,  receives  or  gi\-e«  an  electric 
discharge  ;  now  wo  have  no  evidence  that  a  charged  conductor  can  bo 
suddenly  rliBchorged  unlcw  by  tho  appntach  of  a  boily  oppositely  elec- 
trified. In  the  rate,  therefore,  nf  the  electrical  machmo,  it  appears 
tliat  the  accumulation  of  electricity  in  an  insulated  conductor  is  always 
accompanied  by  the  cxcilemeot  of  tho  contrary  electricity  in  tho  sur- 
rounding atmosphere,  and  in  every  conductor  placed  near  the  fbmier 
conductor.  It  does  not  seem  possible,  in  tins  case,  to  produce  one 
electricity  by  itself 

Let  im  now  examine  all  tho  other  instances  which  we  can  obtain, 
resembling  this  instance  in  tho  given  consequent,  namely,  ilio  evolution 
of  an  Op[H>flito  electricity  in  the  neighborhood  of  nn  electrified  hndv. 
As  one  n'markahle  instance  we  have  the  Leyden  jar;  and  after  the 
splendid  experiments  of  Faraday  in  complete  and  final  establishment 
of  the  substantial  identity  of  magnetiiun  and  electricity,  we  roay  cite 
the  magnet,  both  the  natural  and  the  electro-magnet,  in  neither  of 
which  is  it  possible  to  produce  one  kind  of  electricity  by  itself,  or  Xo 
charge  one  polo  without  charging  an  opposite  pole  with  the  contrary 
electricity  at  the  same  time.  We  caimoi  have  a  magnet  with  ouo 
pole :  if  we  break  a  natural  londAtone  into  a  thousand  pieces,  each 
piece  will  have  its  two  oppositely  electrified  poles  complete  within 
Itself.  In  the  voltaic  circuit,  again,  we  cannot  Imve  one  current  wiih- 
oat  its  opposite.  In  the  ordinary  electric  machine,  the  glass  cylindet 
or  plato,  and  the  rubber,  acquire  opposite  electricities. 
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Frum  all  these  iiutauces,  treated  by  the  Motfaod  nf  Agreement,  a 
sral  law  appears  lu  result.  Tlic  instances  embrace  all  the  known 
in  which  a  Imdy  cm  bcromo  rhargcd  witli  eleclricity ;  and  in 
all  ofthcni  there  h  f'uunJ,  as  a  coiiromirant  or  cDiutitiuont,  Uie  oxcito- 
ment  of  the  opposite  elociric  stale  in  some  other  body  or  bodif*.  It 
Mems  to  follow  that  the  two  factn  are  invariably  r.nnnected,  and  that 
the  cxcttemcnt  of  electricity  in  any  body  hai)  for  one  of  its  uocossary 
litionn  the  pat-t^thiUty  of  a  simultnneous  excitamont  of  the  opposite 
stricity  in  some  neighboring  body. 

As  the  two  cfiutniry  ulectricilios  con  only  be  produced  together,  so 
they  ean  only  cense  together.  This  may  be  shown  by  au  application 
of  ihe  Method  of  Difference  to  the  example  of  the  Laydon  jar.  It 
needs  acarcely  be  hero  remarked  that  in  the  Loytlen  jar,  electricity 
oan  bo  acrumulated  and  retained  in  cotisidorable  fjuantity.  by  ihe  con- 
trivance  of  having  two  conducting  surfaces  of  equal  exr«nt,  and  parallel 
to  each  other  through  the  whole  of  that  extent,  with  a  non-conducting 
■ubstauoa  such  oa  glaji«  between  them.  When  one  side  nf  tJie  jar  ia 
charged  poaitivoly,  the  other  is  chariretl  negatively,  ajid  it  was  by  virtue 
of  thi»  fact  that  tlie  Loydeii  jar  bltvc*!  juat  now  as  ou  instance  in  our 
employment  nf  the  Method  of  Agreement.  Nnw  it  is  impoflsible  to 
iUchorge  one  uf  the  coatings  oulesx  the  other  can  be  discharged  at 
the  aama  time.  A  conductor  held  to  the  positive  side  catmol  convey 
away  any  electricity  unless  an  equal  quantity  Im>  allowed  to  pass  from 
the  uegati«e  side:  if  ouo  coating  be  perfectly  insulated,  the  charge 
is  safe.  The  dissipaiion  of  one  must  proceed  pari  patsu  with  the 
other. 

The  law  thus  ulrongly  indicated  ailrnits  nf  corroboralion  by  ihe 
Method  of  Concomitant  Variations.  The  Loyden  jar  is  capuhlu  of 
receiving  a  much  higher  chargit  than  can  ordinarily  \hj  given  to  llic 
conductor  of  an  electrical  machine.  Now  in  the  case  of  the  Leyden 
jar,  the  metallic  surface  which  receives  the  induced  electricity  is  a 
conductor  exactly  similar  to  that  which  receives  the  prininry  charge, 
and  is  therefore  as  susceptible  uf  receiving  and  retaining  the  one  elec- 
tricity, OS  the  opposite  surface  of  receiving  and  retaining  the  other: 
hnr.  in  the  machine,  the  neighboring  body  which  is  to  be  oppositely 
electrified  is  the  surrounding  atmosphere,  or  any  body  casually  orought 
near  to  the  cimductor;  and  as  theito  are  gcncrully  much  inferior  in 
dieir  capacity  of  becoming  electrified,  to  the  cflndurror  itself,  their  lim- 
ited poWer  imposes  a  corresponding  limit  to  the  capacity  of  the  con- 
ductor for  being  charged.  As  the  capacity  of  the  neighboring  body 
for  supporting  the  opposition  increases,  a  higher  char^  becomes  pas- 
sible: and  to  this  appears  to  be  owing  the  great  superiority  oi  the 
Leyden  jar. 

A  fiirther  and  most  decisive  oontirmation  by  the  Method  of  Differ- 
ence, is  to  be  found  in  one  of  Faraday's  experimenta  in  the  course  of 
hi*  researclies  on  the  subject  of  induced  electricity. 

Since  common  or  machine  electricity,  and  Toliaic  electricity,  may 
be  considered  for  tlie  present  purpose  lo  be  identical,  Faraday  %vished 
ID  know  whether,  as  the  prime  conductor  develops  opposite  electri- 
city upon  a  conductor  in  its  vicinity,  so  a  voltaic  current  running 
along  a  wire  would  induce  an  opposite  current  upon  another  wire  l-riid 
parallel  to  it  at  a  short  difltance.  Now  this  ra.w  is  similar  to  the  eases 
preriouslv  examined,  in  everv  circumslance  except  the  one  to  whicli 
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we  have  ascribed  the  effect.  We  ibuod  in  the  larmer  instancea  tKai 
whenevor  clccirioiiy  of  one  kind  wa«  excited  in  one  b*>d_v,  clectridiy 
of  the  oppoAiie  kittd  must  he  excited  in  a,  iieighhorinj^  body  ;  aud  the 
ii]i&rf>rutaiiou  of  this,  in  the  language  uf  cauKP  and  effect,  in,  that  all 
causuti  which  can  cxciie  tlio  one  kind  of  eleclricity,  have  the  property 
of  nimultaiietiuxly  iixciting  an  equal  amount  of  the  ntlirtr.  But  in 
Fu'aduy'H  t.'Xueriim.Mit  this  indinpeiiKubla  uppusition  I'xi^ts  widiin  the 
wire  ititclf.  I'Voui  the  nature  of  a  voltaic  cbai-ge,  the  two  opposite 
curronta  ncccsttHr^'  tu  the  existence  of  each  other  are  hfith  nccon»uo> 
dated  in  one  wire ;  and  then-  is  no  need  of  anotht^r  wire  placed  be- 
side it  lo  contain  one  of  them,  in  thp  same  way  as  (be  Leyden  jar 
mu8t  have  a  piwiiive  and  a  negative  surface.  The  exciting  cause  can 
and  doea  produju  all  the  cfluct  which  its  laws  require,  indefiendeiulj 
of  any  electric  exciiempiii  »t'  a  nei^hlHtrioj^  body.  Now  the  raanlk 
of  Faraday's  cxperinient  with  the  second  wire,  wan  thai  no  opposite 
current  was  pr>>ducod.  There  was  an  instuntaueoua  eflcct  at  thf 
clotting  and  breaking  of  ihu  voltaic  circuit ;    electric  inductions  ap- 

Eearcfl  when  tliu  two  wires  were  moved  t<t  and  from  one  cittalher; 
ui  these  are  phenomena  of  a  different  claiw.  There  was  no  in- 
duced electvicity  in  the  sense  in  which  this  is  predinaled  of  the 
Leyden  jnr ;  there  wam  n<>  Kustuined  current  nimiing  up  the  one  wire 
wbde  an  nppiisite  current  ran  dnwn  the  neighboring  wire;  and  this 
alone  would  have  been  a  true  parallel  case  to  the  other. 

It  thus  aupeurs  by  the  condnned  evidence  uf  the  Metho<l  of  AgT«o> 
□lenl,  the  Method  of  Concomitant  Variatiinw,  and  the  most  rigcnma 
form  of  the  Method  of  Difference,  ihiit  neither  of  the  two  kinds  of 
oln-lricily  can  be  excited  without  an  et^nnl  oxclletncnt  of  the  other 
and  opposile  kind :  that  both  are  effects  of  tlie  same  caune,  that  the 
puMibihty  of  the  one  is  a  condition  of  the  |>os«ibility  of  the  otliur,  and 
the  quantity  of  the  one  an  iinpa«iable  limit  to  the  quantity  of  the  other. 
A  scientific  result  of  considerable  interest  in  itself,  and  ilhistrBtrng 
those  tJiree  methods  in  a  maimer  both  characteristic  and  easily  iit* 
lelligibltt. 

§  4.  Our  third  example  shall  be  extracted  from  Sir  John  Heraehiel'a 
J)iacomrtt  on  Oic  Htuay  of  Natural  Philotoph^,  a  work  replete  with 
adtninibly  Rejected  exemplificaiions  of  indnctivp  processes  from  almfMt 
every  department  nffihYsical  science,  and  in  which  aloin;.  of  all  books 
which  1  have  met  wiUi.  tlie  four  methods  of  induction  are  recrtgnized, 
although  not  rbur:irteriz<-d  and  dt-fiiieil  nor  their  correlatiun  shown,  so 
diHtincily  a*  ban  appoait'd  to  me  defliniblo.  The  present  example  is 
justly  described  by  Sir  John  Herschel  as  "  one  of  the  mont  beautiful 
specimens"  which  ciui  be  cited  "of  inductive  exjK'Hmcntal  inquinr 
lying  within  a  moderate  compaM ;"  the  theory  of  dew,  finit  pmmul- 
gated  by  the  late  Dr.  Wells,  and  now  uoiverully  adopted  by  acion- 
dBc  men. 

The  passages  in  inverted  roramaa  are  extracted  verbatim  from  Sir 
John  Herschol.  *  hut  to  thoAc  who  poseem  his  work  I  would  strongly 
recommend  to  read  the  entire  passage  in  the  original,  and  fully  pos- 
seos  themselves  of  the  purport  of  the  speculation  as  a  whole,  before 
applying  themaelvoSf  with  me.  to  the  logical  ana^is  of  the  difiervni 
•tops  of  the  argoment. 
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I'  SuppcMO  tleu)  nrero  iho  phenomenon  propCMcd.  whose  cause  wb 
wouUl  kuo\^.  In  the  lit-bt  place"  we  must  dtitermintt  prucUoly  what 
ve  tuciin  by  dvw ;  u-liat  the  Ifurc  realty  in,  whose  cuusc  wo  dcsiro  to 
iavesdgaie.  "  Wo  mutit  Btiparate  dew  fntm  rain,  and  thn  moUiuro  i^ 
iioge,  uid  limit  tlio  npplitraliou  of  itiu  term  tu  wliut  is  reully  meant, 
whit;h  i»,  the  spontaneous  appearance  of  nioisiuro  rm  »iib«tai>ccs 
expo:sed  in  (he  upi^n  air  when  no  rain  or  ciiihle  wi>t  ijt  falling."  This 
answcn  to  a  pn^Umttmry  upurntiuii  which  will  be  charactetizod  in  the 
aofluinft  baulC  treating  of  operations  subsidiary  to  iiuluctiou.*  The 
itale  of  the  queittiua  being  tixcd,  wo  come  to  the  solution. 

**  Xow,  here  we  have  analogous  phenomena  in  the  moiKtiire  which 
bedewd  a  cold  metal  or  stone  when  we  breathe  upon  it ;  (liat  which 
appears  on  a  gla^  of  water  fresh  from  tho  well  in  hot  woatlier;  that 
which  Bppearii  on  thu  instdo  of  windows  when  sudden  rain  or  hail 
chills  tltu  e\teni»I  sir;  tltat  wliirh  runs  down  our  walls  when,  after  a 
lonjf  frofit,  a  warm  moiat  thaw  comes  on."  Cumpaiing  tlioiio  rastui,  we 
find  that  iliey  all  contain  tho  phcnouirnou  which  was  propo.iod  aii  thu 
subject  of  tnvettigatiiiM.  Now  "  all  these  iiKilancc*  afjreo  in  one  point, 
ihtf  coldness  of  the  object  dewed,  in  comparison  witli  lite  air  in  cnniacl 
with  it."  But  there  still  remains  tho  must  important  case  of  all.  that 
of  nnrtumal  dew  :  does  Uie  same  ciroura^l.tnco  exist  in  this  case  \  "  Is 
it  a  fact  that  the  object  dewed  is  coldor  than  tho  airl  Certainly  not, 
one  would  at  first  be  inclined  to  say;  fur  what  is  Utmalct  it  su  ?  But .... 
the  experiment  is  easy  ;  wc  have  only  to  lay  a  therraomoler  in  contact 
with  the  dewed  substance,  and  han<:^  ono  at  n  little  distance  above  it, 
oat  of  rc(u-h  of  iL;  influence.  Thu  experiment  has  bcon  thcreforti 
mode;  the  qu^tion  baB  been  oskod,  and  tbo  answer  has  been  inva- 
riably in  the  aifirmatire.  Whenever  an  objoct  cootracts  dew,  it  w 
coldrr  than  tho  air." 

Hero  then  is  a  complete  application  of  the  Method  of  Agreemeiit, 
establishing  the  fact  of  an  invariable  connexion  between  the  deposition 
of  dew  on  a  surface,  and  thocoldnciis  of  thatsurfacc  compared  with  tho 
extcrnnl  air.  But  which  of  these  is  causo  and  which  effect ;  or  ore  they 
both  offerrs  of  something  eUe  (  On  this  subject  tlie  Method  of  Aj^reo- 
ment  can  afibrd  us  no  light:  we  mu.st  call  in  a  moru  potent  method. 

"  That  dews  are  accompaniD«)  wilh  a  cbill  is  a  common  remark ;  but 
vulvar  prejodir^o  wonld  make  the  cold  the  effect  rather  than  the  cause. 
We  must  therefore  collect  more  facts,  or  which  cornea  to  the  same  thing, 
vary  the  circumstances ;  sinco  cvcrry  instance  in  which  ibc  circum- 
ttuaces  differ  is  a  fresh  fart ;  and  OMpecinlly.  we  munt  nnle  tlic  Cfmtraiy 
or  negative  cases,  (*.  *..  where  no  dew  is  produced ;"  for  wc  arc  aware 
thai  a  rompariu>n  between  instances  of  dew,  and  inslunces  of  no  dew 
ia  tho  condition  necessary  to  bring  tho  Method  of  Difieroncn  into  play 

"Now,  first,  no  dow  is  prodnced  on  the  surfece  of  polithfd  metalt, 
but  it  M  very  copiously  oii  glass,  both  exposed  with  their  faces 
upwards,  and  in  some  rnscs  the  under  side  of  a  horizontal  plate  of 
glass  is  also  dewed. "f     Here  is  an  instance  In  which  the  cfToct  ii  pro- 

■  Fld«  mfrk.  book  IT.,  ctiMp.  ii.  On  AbstrwlioD. 

t  This  !mI  circufTKtaner  (aii.li  Sir  John  !Ur»<;h«ll  "  exclude;"  ihe  fail  of  moisture  fiom 
tlw  »ky  in  an  inmih!*;  tftrm.  which  would  namnlly  au^gest  iwelf  at  s  caute,"  I  ha»e 
onuKcil  thi»  [w»«Ki;«  kn  Iha  («ti,  v  mA  pL-dtiKni  to  Ihe  nurposo  in  band,  ibe  argnnurat 
which  it  conldiits  being  dsductivciuid  A  priori.  Tim  Tall  oimQUAun  is  reject  ad  aaacuiM, 
bcra'iH  from  lU  laws  pievicmsly  known,  we  hluT  ih&l  it  mm/i(  w>t  bsve  pioducad  lh«  pu 
tinilsr  pbmooMDoa  laat  metitionad. 
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daced,  and  aoolher  instance  in  which  it  is  not  produced ;  but  tvc  cannot 
yet  pronoiinco.  as  the  cnnon  of  the  MethoJ  of  Difference  ^c^qui^w, 
that  tho  laticr  inatnnre  agrees  with  the  former  in  all  its  circiunAtAnces 
except  one;  for  ihc  differences  between  j^lasa  and  polished  metals  arr 
mnnifold,  nnd  tho  only  thing  Wi:  ran  aa  vrt  be  Furp  of  id,  that  ihr 
cause  of  dew  will  be  found  among^  the  circumstances  by  which  the 
former  Biibfltance  is  distinguish e*l  from  the  latter.  Hut  if  we  could  be 
tftiro  thai  glasi,  and  the  varioua  other  substancen  on  which  dew  in 
deposited,  ha%'0  only  one  tjunlity  in  common,  uud  ihul  polished  mctala 
and  the  other  Biibntanreit  on  which  dew  iH  not  deposited  have  also 
nothing  in  common  but  the  one  circumstance,  of  nt^  having  the  one 

?iia]ily  which  the  others  have ;  the  requisitions  of  the  Method  of 
difference  would  be  completely  satiaBed,  and  we  ahould  recognize,  iu 
that  quality  of  tljo  uubatanccs,  the  cause  of  dew.  Thi«,  accordingly, 
id  the  path  of  iminiry  which  is  next  to  be  pnmncd. 

"In  the  cafic.i  of  polLtlird  metal  and  polished  glaas,  the  contrast 
allows  evidently  that  the  suintance  has  roticli  to  do  with  the  phenome- 
non :  therefore  let  the  substance  alout  be  diversified  an  much  as 
poKsibU:,  by  exposing  {K)li»hcd  surfaces  of  various  kinda.  Thia  done, 
a  araU  of  tntenxily  Iwcomes  obvious.  Those  polished  sulistancea  arc 
found  to  be  moat  strongly  dewed  which  conduct  heat  worst ;  while 
those  which  conduct  "'ell.  resist  dew  most  effectually."  Tlie  compli- 
cation increases ;  here  is  the  Method  of  Concomitant  Variations  called 
to  our  aasintancc;  and  no  other  method  was  practicable  upon  this 
occasion ;  for  the  quality  of  conducting  heat  could  not  be  excluded, 
since  alt  substances  conduct  heat  in  some  degree.  The  conclusion 
obiuiiied  ih,  (hat  ratrris  puribud  tho  deposition  of  dew  is  in  some 
proportion  to  the  power  which  the  body  possesses  of  resisting  the 
passage  ef  heat ;  and  that  this,  therefore,  (or  something  connected  iviih 
tjiis,)  must  be  at  least  one  of  the  catiaes  wliich  assist  in  producing  the 
deposition  of  dew  upon  tho  surface. 

"  But  if  we  expfwo  rough  surfaces  instead  of  poKshed,  we  somft- 
timcs  find  this  law  interfered  with.  Thus,  roughened  iron,  cspccialhr 
if  painted  over  or  blackened,  becomes  dewed  sooner  than  vomtslied 
paper:  the  kind  of  lurfaec,  therefore,  has  a  groat  influence.  Kxpoae, 
then,  tho  tame  material  iu  very  diversified  states  as  to  surface,"  (that 
is,  employ  the  Method  of  Difference  to  ascertain  concomitance  ol 
voiiatiuus,)  "and  another  scale  of  intensity  becomes  at  once  apparent; 
iJiose  tturfaret  which  j>arl  with  their  hrat  most  readily  by  radiation,  ore 
found  to  contract  dew  moAt  copiously."  Hero,  therefore,  are  the 
requisites  for  a  second  employrafut  of  tho  Method  of  Concomitant 
Variations;  which  in  this  case  also  is  the  only  method  available,  sincr 
all  Bubiitancea  radiate  heat  in  some  degree  or  other.  The  conclusion 
obtained  by  thi-i  now  applicatiuii  of  tho  method  is.  that  caJcrix  parilru 
the  depiKtition  of  dew  is  also  in  some  proportion  to  the  power  of 
radiating  heat ;  and  that  the  quality  of  domg  this  abundantly  (or  some 
(lausa  on  which  that  quality  depends)  is  another  of  the  causoe  which 
promote  the  deposition  of  dew  upon  the  substance. 

"  Again,  tlie  influence  ascertained  to  exist  of  tuhitanct  and  tvrfac^ 
loads  QB  to  consider  that  of  texture  :  and  here,  again,  we  are  presented 
on  trial  with  remarkable  differences,  and  with  a  third  scale  of  intensity, 

Sointing  out  substances  of  a  close  firm  texture,  such  as  stones,  metals, 
•■c,  aaunfavurBhlu.  hui  those  of  a  loose  one,  la  cloth,  wool.Tplvet,  eidf^r 
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oAwn,  cotitin,  Scc.y  at  eminenily  &Torable  to  the  comraction  of  dew.'* 
Xbe  Metliod  of  Concotnitant  VarialioDii  is  h<:re,  for  tlie  tlilrd  time,  faad  ^ 
re«x<urse  to;  and.  a»  before,  fioiii  nfc<*»eity,  since  llie  lyxluro  of  tio 
Mibtttoncc  U  abitoluieiy  firm  or  alisolutely  Ioonp.  l,0(ntenRi»  of  texture, 
tbervforc,  ur  something  which  is  the  cau»c  of  that  quality,  is  anuOier 
circumstance  which  promoter  the  dcftoiution  of  dew;  but  this  third 
cease  resolves  iiiit>1f  iutu  the  finit,  viz.,  tho  i^uality  of  rc^stijic;  the 
|)iui«agc  of  heat :  fur  substances  of  Io<>»o  texture  "  arc  precisely  ibuw: 
firhidi)  are  best  adapted  for  riothtng;,  nr  it>r  impeding  the  free  pansage 
of  heat  from  the  skin  into  the  air,  so  as  tu  allow  their  outer  surfaces  to 
be  very  cold  while  tliey  remain  warm  witliin ;"  aiid  tliis  last  is,  thcro- 
Ibre,  aa  induction  (from  freab  instanccA)  atmply  corroborative  uf  a 
former  iuductiuu. 

Jt  tbu»  ajipear»  that  the  instances  in  which  much  dew  is  deposited, 
which  are  very  variouji,  agree  in  ibis,  and,  so  far  aa  we  are  able  to 
obaerve,  in  this  ouly.  that  they  eilher  rudtatu  heal  rapidly  or  coiiducll 
it  alowly :  ijualities  between  which  ihero  is  nu  other  circunuilance  of 
Agreement,  than  that  by  vinue  of  either,  the  body  tonda  to  lose  heat 
from  ilie  8urfat:e  more  rapidly  thuu  it  caji  be  restored  from  withiit. 
The  iDgcances,  on  tho  conltHTy,  iu  whtrJi  no  dew,  or  but  a  small 
quuutiiy  uf  it,  is  fonned,  and  which  arc  also  extremely  variuua,  agree 
(vn  far  oa  we  can  obAor^'c)  in  nothing  except  in  nai  ha^Hiig  this  same 
property.  We  seem,  therefore,  to  have  detected  the  sole  difference 
between  the  substaitcce  on  wliieb  dew  in  produced,  aud  thotic  on  which 
it  ia  U(H  produced.  And  thuH  have  been  malizcd  ihc  requutiuons  nf 
what  we  have  termed  the  Indirect  Method  of  DiBcreuce,  ur  the  Joint 
Mulliud  uf  A^reemeot  and  Difierenre.  The  tixamplu  aflurded  vi'  tliis 
indirect  melh(»d,  aod  o.f  iho  manner  in  which  the  data  are  prepared 
for  it  by  the  Rlethodft  of  Agreement  and  of  funcomitant  Variations, 
ii  the  most  important  of  all  the  UlustnLtiona  of  iiuluction  afforded  by 
Uiis  mofft  iutereiHting  speculalioQ. 

Wo  might  DOW  cuiutider  t>te  question,  upon  what  the  -deponitioii  of 
dew  dopende,  lu  bo  completely  solved,  if  we  could  bu  quite  sure  that 
the  auikntances  on  which  dew  is  produced  differ  from  those  on  which  it 
is  not,  in  nothing  but  ia  the  property  of  losing  heat  fnirn  the  surface 
faster  Utuu  the  \o»a  can  be  repairexl  from  within.  And,  altliuugh  we 
never  can  have  that  complete  renainiy,  tluH  ik  nut  of  ro  much  import- 
ance as  might  it  first  be  supposed ;  for  we  have,  ut  all  events,  ascer- 
tained that  even  if  there  bo  any  ot)u»r  quality  hitherto  uaobaerved 
which  u  preseul  in  all  tho  substances  whicii  contract  dew,  aud  abscnl 
in  ihuso  wliicii  do  not,  this  other  proixjrty  must  luj  one  which,  in  all 
that  great  number  of  sulMtancen,  ia  prenent  or  ahseut  exactly  where  the 
property  of  being  a  belter  radiator  than  conductor  is  present  or  absent ; 
an  extent  of  coincidence  whicli  afiurds  the  strongest  probumption  of  a 
community  of  cause,  and  a  consequent  i-nvariahle  eoexislence  between 
the  two  propeitics ;  so  that  tlic  property  of  being  a  better  radiator 
tlian  conduc-tor,  if  not  itaelf  the  cause,  ahnnct  t^rlainly  always  accom- 
panies the  cause,  and  for  purposes  of  prediction,  uo  error  will  be 
committed  by  treating  it  aa  if  it  were  really  such. 

Reverting  now  to  an  earlier  stage  of  the  inquiry,  let  us  remember 
that  we  had  lucvrtaincd  thai,  in  every  iustance  where  dew  is  formed. 
there  is  actual  coldne&s  of  the  surfacft  below  the  temperature  of  Uie 
autroiindioe  air;  but  wc  were  not  sure  whether  this  coldness  was  tbn 
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cause  at'  dow.  or  its  efTecL  This  doubt  wo  are  now  nhie  in  r«Hilr«. 
We  have  found  that,  in  ever)'  nuch  iostance,  the  sulwioiice  mi»t  be  otw 
which,  by  its  own  properties  or  laws,  would,  if  exp(»cd  iti  the  nigtttr 
become  colder  tbtin  tho  ourrounding  air.  But  if  the  dew  were  the 
eaute  of  the  coldness,  that  effect  wi'mld  bo  produced  iu  other  fiub^rflnces, 
(.'  and  not  solely  in  those  whose  own  lows  suHico  to  produce  it  whether 
[hero  were  dew  or  no.  That  BujipoJtition,  therefore,  is  rcpoUcd.  But 
there  were  only  three  Mipponiiioiid  possible;  ihc  dew  is  the  muse  o) 
the  colJiiCBs;  both  are  caused  by  some  third  circumstanL-e ;  ur  the 
coldness  i«  the  cause  of  the  dew.  The  tin<t  is  refuted.  The  second  is 
iuapplicable :  the  cause  of  the  coldness  ia  a  known  cause;  a  mdiaiiuii 
fruin  the  surfoee  greater  than  can  he  bupjdied  by  condiicii«in :  now  lhi.i, 
by  it*  known  laws,  can  produce  no  direct  fdeci  except  coldness.  There 
remains  only  tho  third  supposition,  that  tho  coldnciis  ia  the  cause  uf  the 
dew  :   which,  thercfnre,  may  be  considered  as  cnmplctely  made  out. 

This  law  of  canhatinu,  already  so  amply  estabHshed,  admits,  how- 
ever, of  n)o#>t  efficient  additional  corroboration  in  no  leas  than  three 
ways.  First,  liy  deduction  fnim  tho  known  laws  of  aqueous  vapor 
when  diffused  ibrotit^h  air  or  any  other  gas;  and  althou^  wu  tmve 
not  yet  come  to  the  Deductive  Method,  we  will  not  omit  what  is  ncres- 
sary  tn  render  thin  speculation  couipteie.  It  is  known  hy  direct  exper- 
tinent  that  only  a  limited  (juantity  of  water  can  rcnmin  suspended  id 
the  state  of  vapor  at  each  degree  of  temperature,  and  that  this  maxi- 
mum  grows  icM  and  if«s  as  the  temporsture  diminishes.  From  this  iz 
follows,  deductively,  thai  if  then:  h  already  u»  much  vapor  suspeoded 
as  the  air  will  contain  at  its  exisrin[(  tempemmre,  any  lowering  of  that 
temperature  will  cause  a  ponion  of  the  vap<)r  to  be  rondeiuefl  and 
become  water.  Hut,  again,  we  know  dedurtjvely.  from  the  Inws  of 
beat,  that  tlie  cnniart  of  the  air  with  a  body  colder  than  ilacif  will 
tteceasanly  lower  the  temperature  of  the  stratum  of  nir  imroedialely 
apulied  to  its  surface  ;  ana  n-ill  therefore  cause  it  to  part  with  a  portion 
ot  Its  water,  which  accordinijly  will,  by  the  ordinary  laws  of  gravita- 
tion or  cohesion,  attach  itself  to  the  sorface  of  the  body,  thereby  con- 
itituting  dew.  Thin  deductive  pnmf,  it  will  hare  been  seen,  has  the 
advantage  of  pn>ving  at  once,  cnnsution  as  well  as  coexistence;  and  it 
haa  the  additional  advantage  that  it  also  accounts  for  the  rxcrptiont  to 
the  ocourrenco  c»f  t}ie  phiniomenon,  the  coses  in  which,  although  tbe 
body  is  colder  than  the  nir,  yet  nu  dew  is  deposited ;  by  showing  that 
this  will  necessarily  l>e  the  rase  when  the  air  is  so  umlentupnlied  with 
•Queous  vapor,  comparatively  to  its  lemperature,  that  even  when  some- 
what coole«!  by  the  cmilact  of  the  colder  body,  it  can  still  continue*  to 
hold  in  8uspen>tion  all  tho  vapor  which  was  previously  suspendi-d  in  it : 
thus  in  a  very  dty  snmmcr  there  arc  no  dc%vs,  in  n  very  dry  wiiitiT  no 
hoar  frost.  Here,  therefoix",  is  on  midirinnal  condition  of  the  produc- 
tion of  dew,  which  the  methodA  we  previously  made  nse  of  failed  to 
detect,  and  which  inip^ht  Imve  remained  still  undetected,  if  rccoqreo  had 
not  been  had  to  the  plan  of  deducmg  the  effect  fmm  the  ascertained 
pronertioB  of  the  agents  known  to  be  present. 

The  second  corroboration  of  the  theory  is  by  direct  experimenf, 
according  to  the  canon  of  the  Method  of  Uifference.  We  ran,  liy 
cooling  the  surface  of  any  body,  find  in  all  cases  some  lempci'utnre 
(more  or  less  inferior  to  that  of  the  surroimding  air.  occording  to  its 
hvgroraetric    condition.)  at   which   dew   will  begin  to  be  depnr^ttnd. 
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Here,  too,  tfacreforo,  the  causation  w  directly  provnd.  We  can,  it  u 
ime,  accompliah  tliis  unly  un  u  mnalX  Boale ;  but  we  have  ample  reason 
to  coiiolucle  that  the  («.tme  operation,  if  conducts tl  in  Nature's  f^roat 
iaboratory,  wouM  equally  pTXMluro  the  effect. 

And,  fuially,  even  on  that  i^rtiut  scale  we  are  able  to  verify  the  roaulL 
The  case  in  one  of  thd^o  (rare  vtnen,  an  w^  liave  sho\m  them  to  be)  in 
whicb  Nature  works  the  experiment  for  us  in  the  eamc  mamier  in 
which  we  ourselves  perform  it;  introduouij;  into  the  previous  utate  of 
things  a  single  and  perfectly  definite  new  circuraatanco,  and  mauifowt- 
iug  tlie  efTect  eo  rapidly  that  there  is  not  time  for  any  oilier  miitcria! 
chauge  in  the  preexisting;  circumstances.  Let  as  quote  ai;ain  Sir  Joliu 
Hersche! : — "  It  is  oWert'ed  that  dew  is  never  copinuftly  deposit<>d  in 
■itu&duns  luucli  acroeited  froiD  the  open  sky,  and  not  at  all  in  a  cloudy 
nij;lit;  but  iftA^  r/iiutl,i  withdraw  even,  for  a  few  minvtea,  ami  Imvc  a 
eUttr  opening,  a  drpoxittOH  ofdcio  prenently  beginj,  and  goes  on  incroiui- 
ing. . . .  Dew  Ibruied  in  clear  intervals  will  often  oven  evaporate  again 
when  the  sky  lierom*Mi  thickly  overcast."  The  proof,  therefore,  is 
complete,  that  the  presence  or  absence  of  an  nnintenupied  communi 
caciuQ  with  the  sky  causes  the  deposition  or  non-dcpusition  of  dew. 
Now,  since  a  clear  sky  ia  nothing;  but  the  absence  of  clouds,  and  it  is  a 
known  property  of  clouds,  ai  erf  all  other  bodies  betn'ecn  which  and 
any  given  object  nothing  inter^'enes  but  an  elastic  tluid,  that  they 
tend  to  raise  or  keep  up  the  superficial  lemperatare  of  tbo  object  by 
radiating  heat  to  it,  we  see  at  utico  that  tlie  disappearance  of  clouds 
will  cause  the  niirface  to  cool ;  so  that  Nature,  in  this  case,  produce*  a 
change  in  the  antecedent  by  definite  and  knoivn  means,  and  the  con- 
vequenl  folluwii  accurdiii^^lv  :  u  iiuLural  experiment  which  satisfies  the 
requisitions  of  the  Method  of  OifTcreijce.* 

The  itccumulated  pnuif  of  which  llio  Theory  uf  Dew  bas  been  found 
susceptible,  is  a  striking  exaTnple  of  tliH  fnUrieiut  of  assurance  which  tl» 
inductive  evidence  of  laws  of  causation  may  atlaiu,  in  coses  in  which 
the  invariable  sequence  is  by  no  means  obvious  to  a  superficial  view. 
It  ia  unnecessary  to  subjoin  Sir  John  Hcrachel's  summary  vf  tlie  rei^ult, 
as  it  docs  not  contain  all  the  pnjufs  which  I  have  g^von,  and  our  more 
detailed  analysis  of  each  flt«p  of  the  process  renders  such  a  recapitula- 
tion unnecessary. 

\  J5.  This  admirable  example  will  have  conveyed  to  any  one  by 
wliom  it  has  been  duly  followed,  so  clear  a  conception  of  the  use  and 
practical  mana^^menc  of  three  of  the  four  methods  of  experimental 


*  I  mu9l,bowoTcr,  ivinatk,  that  thii  examptc  which  twoms  to  militain  sp(tn<t  llir  nmpr- 
tlon  we  tnmAr  at  iho  cntiiptiralirF  inap|jlicabiiity  or  Ihn  Method  af  Diflisreitea  to  Ca«M  ol 
pure  otwrvRiiaii,  la  tttWf  oca  a(  Ikow  exceptions  which,  acfofdinu;  U)  a  pruv«>[buil  eipra». 
tion,  provd  iho  cirrtrrat  fule.  For,  be  it  OMenr^J,  in  thia  ca*6  in  which  Nalui^,  in  h«t 
(•Kpefunf)nM)«eriii  lo  bftve  imitstad  the  t^pvof  ibo  rspcrtmcnts  made  bjrnmn.  she  has  unly 
•uvreadecl  in  pToilueinj;  tbo  hkenen  af  itinit'a  mont  impnrfvct  r.iiimjiifnUi,  nmnciljr,  liwm 
in  whKh.  Ihou^l)  h«>  Ni[ccM?dii  in  inudiicing  tiio  {ihpnainitnoii,  iio  ilue&sabveajployiiic  mia- 
pl«i  incaiw.  urhirh  he  is  tinahte  M*rr«ctly  (^  AiuIyze.aiKl  can  forin.  thtielore.  do  »ilbc)pnl 
(odgraeat  what  portion  of  the  rtt«ct*  tnajr  i>r  itur,  not  to  the  supposed  cann,  but  to  Mine 
>  oakwrwn  aneitcir  of  lh«  meNiii  hy  whioh  tlml  cu'iau  wb*  pnMlucol.  Itt  ibc  nsliiral  expori- 
menl  which  wts  are  speaking  of.  I  he  ni<^uia  iiMwi  was  the  cttiacing  olt  a  caitopj  of  clotula; 
and  we  ccitatn'y  ilo  not  know  vufficirntlr  in  what  thii  proces*  conrisu,  or  upon  what  it 
dejwwla.  to  be  certain  i  f'um  that  it  iinKht  not  opcrnto  opon  the  dcpoMtiou  of  dew  inde- 
Deodenil]'  uf  uijr  tlK-iinuiiieinc  yili-ct  ai  the  t-nith  s  «u((ik:«.  Kvvn^  tborcforo,  in  a  i^iuh)  au 
favorable  aa  ihia  to  Nattiia'a  «zp(Trini<niIal  tah'nla,  bfr  espenmonl  is  of  littlu  value  except 
bi  conoboratioD  of  a  conclaaon  alresdy  altainad  through  Mbtr  OMsos. 
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inquiry,  a«  to  auporAedc  the  Dccfssity  of  any  further  exemplification 
ul'lhetn.  The  rcmaiDing  ineUnMl,  (but  uf  Uetiiduet),  nut  haviiij^  found 
any  place  either  in  Tbis  or  iti  the  two  pmceHing  investigations,  I  shall 
extract  from  Sir  Jolm  lluncliel  somt'  examples  of  tJiut  metbutl,  with 
the  remarku  by  which  thoy  are  inlrotluceii. 

'*  It  is  by  this  prnce<»,  in  fact,  that  ^cienco,  in  ila  present  atlvanced 
Ktate,  ia  chiefly  promoted.  Must  uf  the  phenomena  which  Naturu 
presonts  ore  very  complicated;  and  when  (he  etlbcls  of  all  kno\%'a 
cauaea  aro  estimated  with  cxactne&H,  and  sulMluctcd,  the  nisidual  facta 
aiQ  cunstanily  appearing  iu  ihc  funn  of  pheiiomuua  aUo^thor  new, 
und  leading  to  the  moet  important  concluAioiut, 

"For  example:  llie  return  of  the  comet  predicted  by  Profe«8or 
Gncko,  a  groat  many  times  iu  auccesuon.  and  the  |j;eueru]  f^uod  agree- 
ment of  its  culeulalcd  with  its  oW'ned  place  duiing  uny  ouo  of  its 
pontKU  of  visibility,  would  lend  U3  t(»  say  that  its  gravitation  towards 
the  sun  and  planets  is  the  sole  aud  suilicient  cause  of  all  the  phenom- 
ena of  its  orhituul  nuitinn  :  hui  when  the  otTeet  of  iliis  cause  is  strictly 
calculated  and  Rul>durtcd  from  the  observed  motion,  there  is  iuuiul  tu 
remain  behind  a  rttiduul  phcnvmcnon,  which  would  never  have  been 
otlierwise  ascertained  lo  exist,  which  is  a  small  andcipaiion  of  the 
time  of  its  reappearance,  or  a  (Uminntiou  of  its  periodic  time,  wbich 
cauuot  be  accounted  for  by  gravity,  aud  whofle  cause  is  therefore  to  he 
ln(|ui]-ed  into.  Such  an  anticipation  would  he  caused  by  ihe  resistance 
of  a  racdinm  disseiuiiiated  tliruugh  the  celestial  regions;  aud  as  there 
arc  other  good  reasons  for  believing  this  to  be  a  vera  cau-ta,*'  (an 
actually  existing  antecedent,)  "it  has  therefore  been  ascribed  to  such 
a  reststauce. 

"  M.  Aia^o,  having  suspended  a  magnetic  needle  by  a  silk  thread, 
and  set  it  in  vibration,  oJwervcd,  that  it  cnnie  much  sooner  to  a  state 
of  reft  when  suspended  over  a  plate  of  cop|>er,  than  when  no  sucJi 
plate  was  beueiitb  it.  Now,  in  Iwth  cases  there  were  twu  rcrxe  cokmc** 
(antoccdontA  known  to  exist)  **  why  it  shmtlil  come  at  ]engt.h  lo  rest, 
viz„  ihtt  reMstance  of  the  air.  which  opposes,  and  at  length  destroys, 
aU  motions  perfonncd  in  it ;  und  the  want  uf  peHect  mobility  in  the 
silk  thread,  llut  the  effect  of  these  causes  being  exartjy  known  by 
tlio  obser\'ation  made  in  the  absence  of  the  copper,  and  being  lima 
allowed  for  und  subducted,  a  residual  pbenomonon  ap[>earod,  in  tho 
(act  that  a  retarding  influence  was  exerted  by  the  copper  itself;  and 
this  fact,  once  aflcortained,  s[>eedily  led  to  the  knowledge  of  an  entirely 
new  and  unexpected  class  of  relations.'*  This  exomplo  l>elongft,  liow* 
ever,  not  to  the  Mrlhnd  of  RcsiduL**  but  to  tlic  Method  of  Difference, 
tho  law  being  ascertained  by  u  direct  compariHon  uf  the  results  of  two 
experiments,  wbich  differed  in  nothing  hut  the  presence  or  absence  of 
the  plate  of  copper.  To  have  made  it  exemplify  the  Method  of  Ke«- 
iducd,  the  effect  of  lliu  n^iHliuice  uf  the  uii'  and  that  uf  the  rigidity  of 
the  silk  lUiouy  have  been  cnlcnluted  d  priori,  from  the  Iowa  obtained 
by  seiJiuTite  and  foregone  experiments. 

"  Unexpected  and  [►eculiurly  striking  confinnations  of  inductive 
laws  frequently  orrur  in  iIh'  form  of  residnal  phenomena,  in  llie  course 
of  investigations  of  a  widely  different  nature  fi^m  those  which  gave  rise 
to  the  indiiclinns  themselves.  A  very  elogajit  example  may  be  cited 
in  the  unexpected  confirmation  of  the  law  of  the  development  of  heat 
in  elastic  fluids  by  compression,  which  is  afforded  by  the  phenomena 
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of  sound.  The  luquiry  into  the  causo  of  sauiiJ  hod  led  to  concliuioiui 
nspectiag  its  iDnUu  ui  prupngation,  fironi  which  its  velocity  in  the  air 
could  ()c  precisely  calculalco.  The  calculations  wero  pcrfunued; 
but,  wheu  comparcil  with  fact,  though  the  agreement  was  quitu  BiiRi- 
cieai  lo  ahuw  tho  gciwrul  cotrectneea  of  the  cau»o  and  inwlu  of  propa- 
gation assigned,  yet  ihe  teAoU  velocity  could  nut  bo  shown  to  aii^o 
trom  tfatA  theur}-.  Thoro  wtu  still  a  residuul  velocity  to  be  occuumcd 
for,  which  placed  dyiiamical  philtMopbcrs  for  a  long  time  iii  u  greut 
dilemma.  At  length  Luplaco  atruclc  on  the  happy  idea,  tlmt  this 
might  ai'iitc  from  tho  Acat  duvutupcd  in  ihc  act  of  that  coudciua- 
lion  which  necessarily  takes  place  at  every  vibradun  by  ivliich  iMJund 
is  conveyed.  Tho  matter  wa«  subjected  to  exact  colruIaiJoii.  and 
tho  result  was  at  once  tlio  complete  explanation  of  the  residual  phe- 
Domtmon,  an*!  a  striking  confirmation  nf  tlic  general  law  of  the  duvcl- 
opmont  of  liL-ut  by  compression,  under  circumstances  beyond  urtificial 
imitalion." 

"  Many  of  the  Dew  elements  of  chomtsiry  have  been  detected  in  llie 
investigation  of  residual  phenomena.  Thus  Arfwedsoo  diecovorod 
hthin  by  perceiving  an  excess  of  weight  iu  the  sulphate  pruduoeil  from 
ft  small  portion  nf  what  bo  lUJiiHidertNl  as  magnesia  pruwnt  in  o  miueroJ 
be  Itad  analyzed.  It  is  on  this  principle,  too,  that  tho  small  concen- 
trated ruaiducts  of  great  operations  iu  tlio  arts  arc  almost  sure  Iu  be  Uie 
lurking  placee  of  new  dicmical  ingretlionts :  witness  iodine,  bromo, 
selenium,  and  the  new  metnlB  accfimpanying  platina  iii  tho  expert* 
mmitf  of  Wollaston  aud  Tcnuuut.  It  was  a  happy  thought  of  Glaubei 
to  examine  what  everybody  else  threw  away."* 

The  disturbioc;  otfects  mutually  produced  by  tJie  earth  and  planets 
upon  eauh  other's  raotintis  w<!ro  first  brought  to  light  as  residual  phe- 
nomena, by  the  diSoretice  which  appeared  Iwlween  llic  observed 
places  nf  tliUEiu  bodies,  and  the  p1ar.es  calculated  on  a  consideration 
solely  of  their  gravitation  towards  the  sun.  It  was  this  which  deter- 
mined philosophers  to  consider  the  law  of  gravitatiuo  as  obtaining  be- 
tween all  bodies  whatever,  antl  therefore  between  all  particles  of 
moitor ;  their  finit  tendency  having  been  to  regaid  it  as  a  force  acting 
unly  between  each  planet  or  satellite  and  the  central  body  to  whose 
system  it  belonged.  Again,  tho  cAtafftrophists,  in  gcoloc^*,  be  their 
opinion  right  or  wrong,  support  it  upon  the  plea,  that  oflcr  iho  effect 
of  all  causes  now  in  operation  has  been  allowed  for,  there  remains  iu 
tho  exiting  constiiutinn  of  the  e&rtli  a  largo  residue  of  facts,  proving 
tho  existence  at  former  periods  cither  of  other  forces,  or  of  the  same 
forces  in  a  much  grcFLicr  degree  of  inteiixity.  To  add  one  more 
example  :  if  it  he  possible  to  establish,  what  is  generally  rattier  as- 
sumed than  proved,  that  there  is  in  one  human  individual,  one  sex,  or 
one  race  of  mankind  over  another,  an  inherent  and  inexplicable  supe- 
riority in  intiniMl  liicultios,  this  mu&t  be  proved  by  subtracting  from  the 
dilTerences  of  intellect  wliich  vvu  in  fuct  see,  all  that  can  bo  traced  by 
known  laws  either  to  the  ascertained  dlRereiices  of  physioaJ  organiza 
tion,  or  to  the  dillorcnoos  which  have  existed  in  the  outward  circum- 
stances in  which  the  bubjccts  of  the  comparison  have  hitherto  been 
placed.  Wlmt  tlicse  causes  might  fait  to  account  for,  would  conatiiuta 
<  residual  phenomenon,  which  and  which  alono  would  be  evidence  oi 
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an  ulterior  nrigtna!  diminctinn,  and  the*  measore  of  itfi  nmoimt.  But 
tbo  strongest  assL-rtors  of  such  supposed  difierenctis  have  bithertn  been 
rcry  ne;»ligent  of  providing  ilieniKclves  with  these  nccessory  lufpcol 
cooditioiu  of  tho  oatabtiithmpnt  nf  thoir  doctinne. 

The  spirit  of  the  Method  of  Residues  being,  it  is  hoped,  Bufficientljr 
tntellig-jbie  from  these  examples,  uiid  the  oilier  three  rncThods  buvino 
been  so  aptly  exotnplificd  in  the  inductive  processes  which  jpnKjucea 
the  Theory  of  Dew,  wo  may  here  cIoko  our  exposition  oftho  four 
raetho<l)t,  fonsidered  as  employed  in  the  invest igaiion  of  the  nimplei 
and  nun-e  elemeutarv  ardor  of  the  combinations  uf  pbenomeDo. 


CHAPTER  ^. 

m-  PLURALrrv  of  cAtJHMti  Asn  op  thb  ixtubmixtubi:  or  zmxm 

§  1.  In  ilie  preceding  exposition  of  the  four  methods  of  obscrvatkm 
nad  experiment,  by  which  we  contrive  to  distinguish  among  a  mass  of 
coexistent  pbeuamena  the  particular  cflect  due  to  a  given  cause,  or  Cba 
particular  cause  which  gavo  birth  to  a  gi\-on  effect ;  it  has  Iwon  nocea* 
sarv  to  suppofte,  in  the  first  instance,  for  the  Hakeof  simpliScttiion,  that 
ibis  analytical  operation  is  encumbered  by  no  ullicr  difHcultica  than 
wbat  are  eKAontiilly  inberent  in  its  nature;  end  to  reprcKcni  to  our- 
selves, therefore,  every  effect,  <in  the  one  hand  as  connected  exclo- 
(rivcly  witbu  simple  cause,and  on  llio  other  bund  an  iueapablc  of  being 
mixed  and  confounded  with  any  other  coexistent  effect.  Wo  have  ro- 
ganled  a  hede,  ibc  uirgregato  of  the  pbcuomena  existing  at  any  mo- 
ment, as  cnnflijrting  of  dinnimilar  fact«,  n.  A,  c,  d,  and  e,  for  each  of  which 
one,  and  only  one,  cauM)  needs  be  sought ;  the  difGculty  being  only  that 
ofKingling  out  ibis  one  cause  from  the  multitude  of  antecedent  circum- 
stance)), A.  B,  C,  D,  and  E. 

If  such  were  tlio  fact,  it  would  be  corapojutively  an  euay  tusk  to  m- 
veetigate  the  laws  nf  nature.  But  the  supposition  does  not  hold,  ill 
either  oPits  parts.  In  the  first  place,  it  is  not  true  that  the  same  phe- 
nomenon m  always  pnnluced  uy  the  eaino  cuuso :  tho  effect  a  may 
Hometimed  artao  from  A.  somoiimeft  from  B.  And,  secondly,  the  eSecta 
sf  different  causes  are  ottun  not  dissimilar,  but  homugeneoua,  and 
marked  out  by  no  as»ignable  bouudaricri  from  one  anoiber :  A  and  B 
may  produce  not  a  and  b,  but  diffonnit  portions  of  an  effect  a.  The 
obscurity  and  difficulty  uf  the  invpstigalion  of  the  \a.yr»  of  pbcnomcoa 
is  singularly  increased  by  Iho  necefwity  of  advening  to  these  txvo  cir- 
cumstancin* ;  Intermixture  of  Kffecls,  and  Plurality  of  Causes.  To  the 
latter,  lieiiig  the  ttimpl»r  i>f  tbo  two  coitjiiderations,  wu  eball  fii'st  direct 
our  attention. 

It  is  not  tmo,  tboti,  that  one  effect  must  be  connected  with  only  on* 
cause,  or  assemblage  of  conditions  ;  that  each  pbennuienon  cnn  be  pro- 
duced only  in  one  whv.  'Ilierc  are  often  several  independent  modes 
in  which  tbo  same  phenomenon  could  have  originatiM].  One  fact  may 
be  the  couAeipient  in  several  invariable  nequenccs ;  it  may  follow,  with 
equal  uniformity,  any  one  of  several  antecedents,  or  collections  of  ante- 
cedents.    Muuy  cauKus  may  produce  motion :  many  causes  may  pro* 
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itico  Bome  kinds  of  MDOation :  many  cauaes  may  produce  death.  A 
givt.*n  ofTect  may  really  he  prodnced  by  a  certain  cause,  and  yet  be 
pertertly  capahlo  of  l>eing  produced  wthout  it. 

^  3.  One  of  the  priiicipal  consftqiiences  of  this  fact  of  Plurality  of 
Causes  iff,  to  render  the  fii-st  uf  our  inductive  methods,  that  of  Agree- 
ment, uncertain.  To  iUuittrato  tlmi  moiliod,  vro  supposed  two  instances. 
A  H  O  r<r>llowed  Ity  ahr,  and  A  D  E  followod  hy  ade.  From  these  in- 
iianccs  it  might  he  conchided  that  A  is  an  invariable  antecedent  of  a; 
Olid  even  that  i*  is  the  uncotidiUonal  invariablo  antecedcut  or  cause,  if 
we  could  be  sure  that  thpro  tit  no  other  antecedent  comnion  to  the  two 
coses.  That  this  difficulty  may  not  Htaitd  in  the  way,  let  us  auppose 
ihe  two  coAOs  positively  aitrertained  to  Iiave  no  anteee^lent  in  cotnmou 
cntcept  A.  The  moment,  however,  that  wo  let  in  tl»e  possibility  o(  a  plu- 
rality of  causes,  the  concluftiun  fail;!.  For  it  invulveti  a  tacit  (wppu- 
ittion  that  a  must  have  ttoen  produced  in  both  instances  by  the  same 
oau!4o.  If  ihero  can  noAsihly  have  been  two  causes,  those  two  may,  for 
vxnmple,  bo  C  and  £ :  the  one  may  have  boeu  the  cause  of  a  iu  the 
(brmer  of  the  instances,  the  other  in  the  latter,  A  having  no  influence 
in  either  ca/io. 

Suppone,  for  example,  that  two  great  artists,  or  great  philosophers, 
that  t%vo  extremely  flelfish,  or  extrenwly  generous  charauiers,  were 
cotnpared  together  as  to  the  circum-stances  of  their  eductilimi  and  hiit' 
tory.and  the  twu  cases  ^vorc  found  to  as»"reo  only  in  one  circumstance : 
Wduld  it  follow  that  this  one  circumstance  was  the  cause  of  the  quality 
which  characterized  both  those  individual.-*  1  Not  at  all;  for  tlie 
iRtiuies  at  work  to  prmbice  any  given  type  of  character  we  innumer- 
able; and  the  two  persons  might  equally  have  agreed  in  their  char- 
acter, ahhough  there  had  been  no  manner  of  resemblance  in  theik' 
previous  hiMory. 

This,  therefore,  is  a  characteristic  iraperfection  of  the  Method  ol 
Agreement;  from  which  imperferiion  the  Method  of  Difference  is  fiiee. 
For  if  we  have  two  instanceit,  ABC  and  BC,  of  which  BC  gives  be, 
ond  A  being  added  converts  it  into  a  be,  it  is  certain  ihnt  in  this  instance 
at  least  A  was  either  the  cau««  of  a,  or  an  indiaiH- usable  portion  of  its 
cause,  even  though  the  cause  which  nrnducca  it  m  other  instances  may 
bo  allngollicr  diflercnt.  Plurality  oi  Causes,  therefore,  not  only  does 
not  diminish  the  reliance  due  to  the  Method  of  Pifferenco,  but  does  not 
oven  render  a  greater  number  of  observal  ions  ur  experiments  necessary : 
two  instances,  the  one  positive  .nnd  the  other  negative,  arc  still  suffi- 
cient for  the  most  complete  and  rigorous  induction.  Not  so.  however, 
«rith  the  Method  of  Agreement.  The  conclusions  which  that  yields, 
when  the  number  of  instances  compared  is  small,  are  of  no  real  value, 
except  as,  in  the  character  of  suggestions,  they  may  lead  cither  to 
experimont-s  bringing  them  to  the  le.it  of  the  Method  of  Difforonoe,  or 
to  renaoiiings  which  may  explain  and  verify  them  deducti\-ely. 

Jt  is  only  when  the  instances,  being  indefinitely  nmltipHod  and  varied, 
continuo  lu  suggest  the  same  result,  that  this  result  octjuires  any  high 
degree  of  indejiendent  value.  If  there  are  but  two  instances,  ABC 
and  A  D  E,  although  these  instances  have  no  antecedent  in  common 
except  A,  yd  as  the  effect  may  possibly  have  been  pro«hired  in  the 
two  castw  by  difiei-ent  causes,  the  result  is  at  most  only  a  slight  proba- 
bility in  &vor  of  A ;  there  may  be  causatton,  but  it  is  ahnost  equally 
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probnhle  that  there  was  only,  us  Uio  expression  b,  a  coinci<Ioiice.  But 
tbo  ofteiier  wv  reiH>4it  tbo  observation,  varying  the  circumstances,  ibe 
mort>  we  advancu  towards  a  solution  of  tliis  doubt.  For  if  wo  try 
AFG,  AUK,  &c.,  all  entii-ely  unltkoono  another  except  in  coiitaiaing 
Uw  circumsiouce  A,  and  if  we  find  the  effect  a  entering  into  the  remit 
in  all  theso  catcA,  we  must  suppoiu!  one  of  two  lhinfl;s,  either  that  it  ia 
caused  by  A.  or  tliat  it  has  us  uiuny  different  caiifics  as  tlicro  ore  in- 
!!(taiiuc».  With  each  addition,  therefore,  to  the  ■Dumlwr  of  instonc^t, 
the  preAumpiion  is  sLrcngihcned  io  furor  of  A.  The  inquirer,  of  courw, 
will  iiot  neglect,  if  an  opportunity  present  itself,  tu  exclude  A  trora 
some  one  of  these  combinations,  from  A  H  K  for  iustonce,  and  by  tr<k'ing 
II  Iv  separately,  appeal  to  the  Method  of  Difference  in  aid  of  the  Metliod 
of  Agreement.  By  the  former  niethotl  alone  can  it  bu  ascertained  that 
A  is  the  cause  of  a:  but  that  it  is  either  the  cause  or  anoihor  effect  of 
Lbe  same  r^use,  may  he  placed  beyond  any  reasonable  doubt  by  the 
Mctliod  of  Agreement,  provided  the  iustances  ore  very  numerouti,  u 
well  as  sufticienily  various. 

After  how  grout  a  mulliplicatiuu,  theu,  of  varied  lutituuceH,  all  agree- 
ing tu  no  other  antccoilent  exu^'pt  A,  is  tlie  Kuppo«itioii  of  a  plurality 
of  cansoa  sufiicieDtly  rebutted,  and  the  conclusion  that  a  is  the  effec*  of 
A  divested  of  tlie  cliaracteristic  imperfection  and  reduced  to  a  virtual 
certainty  ?  TJiis  is  a  question  which  we  cannot  bo  exempted  f|-om 
answei^ng;  but  the  cun5idcrBtion  of  it  bclunfrit  to  what  is  called  the 
Theory  of  Probability,  which  will  furm  the  subject  of  a  chapter  lierc- 
arter.  It  is  seen,  however,  at  once,  that  the  conclusion  does  amount  to 
a  practical  certainty  afior  a  suflicicnl  nutcber  of  instances,  and  that  the 
melliod,  therefore,  is  not  nidirally  vitiated  l)ytliechriracteristicimperfec-> 
tion.  nje  result  of  ibese  considerations  ia  only,  in  the  first  place,  to 
point  out  a  ne%v  source  of  inferiority  in  the  Metliod  of  Agreement  as 
compared  with  other  modes  of  investigation,  and  new  reasons  for  never 
retting  coiituutei)  with  lbe  re-suhs  obtained  by  il,  without  allomptingto 
confirm  them  either  by  tho  Mctliod  of  Diffenmce,  or  by  connecting 
theiu  deducti%'«1y  with  nvmc  law  df  laws  already  ascerlauicd  by  that 
superior  melhorl.  And,  in  the  second  place,  we  learn  frum  this,  the 
true  theory  of  the  value  of  mere  number  of  instances  in  induc^v« 
inquiry.  Tho  tendency  of  unsc-ietililic  inquiries  is  to  rely  too  much 
upon  number,  without  analyzing  the  instances ;  witlioiit  looking  clnsely 
enough  into  their  nature,  to  ascertain  what  circumslauccs  are  or  are  not 
t-limiiialed  by  moans  of  them.  Most  people  hold  their  conclusiou 
with  a  degree  of  assurance  proportioned  to  tlm  mere  masx  of  the  expe 
ricnce  on  which  they  appcur  to  rest:  nut  considering  that  by  the  sddi 
tion  of  instance-s  to  instances,  nil  of  the  same  kind,  that  is,  difTering  fnim 
•jno  another  oulv  in  points  already  recognized  as  immaterial,  nothing 
whatever  is  added  to  the  evidence  of  llie  conclusion.  A  single  instance 
eliminiuing  some  antecedent  which  existed  in  all  iho  other  roses,  is  Ul 
more  value  than  the  grealest  multitude  of  instances  which  are  ruckoned 
by  their  number  uloac.  It  is  necessary,  no  dmibt,  to  assure  ourselves, 
by  a  repetition  of  ilie  observation  or  experiment,  that  no  oiTor  has 
been  rommittcd  concerning  llic  individual  facts  obsen'ed;  and  until  we 
have  assured  ourselves  of  this,  instead  of  varying  tho  circumstances,  wo 
cannot  too  scrupulously  repeat  the  same  experiment  or  observation 
without  any  change.  Uut  when  once  this  assurunce  baa  been  obtained, 
the  multiplication  of  instances  whicli  do  not  exclude  any  more  cir- 
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t  is  of  importance  to  r«tnark,  that  the  peculiar  modifica:ion  of  the 
lotbod  of  A^recniL-ui  wliicli,  as  partaking  in  eomo  dcjfreo  of  ilie  na- 
ture of  the  Miithod  of  Ditfercncc,  I  liave  called  the  Joint  Method  of 
Agreement  and  Difit-runco,  is  nut  affci-tcd  by  tho  ctiaractcheiic  iinpui- 
fecdon  now  pointod  ouL  Var,  in  thn  joint  method,  it  is  supposed  noi 
only  that  tho  iuatanccs  in  which  a  is,  agree  only  in  containing  A,  but 
also  that  Uio  iiistaucuH  in  which  a  i«  not,  o^rcu  only  iu  not  contain- 
ing' A.  Now,  if  this  be  ko,  A  muta  be  not  only  the  cauite  of  u,  but  the 
only  possible  cause :  for  if  there  were  another,  a5  bn  example  B, 
tfacu  m  the  instances  iu  which  a  is  not,  13  must  have  bcou  ab«»it  as 
well  as  A.  and  it  wnuUI  not  be  true  that  these  instancea  agree  on/y 
in  not  containing  A.  TbiH,  therefore,  constitutcti  an  immense  ad%*an- 
tagc  of  the  joint  method  over  tlie  simple  Method  of  Aj^reeraont.  It 
may  aoem,  indeed,  ihac  the  advantage  does  not  belong  su  much  to  tlie 
joint  method,  tu  lo  one  of  its  two  premissca  (If  they  may  be  ao 
called),  the  negative  premiAA.  The  Method  of  Agreement,  when 
applied  to  aegative  instances,  or  those  in  which  a  phenomenon  does 
not  take  place,  in  certainly  free  from  tho  characteristic  Impcrfccliuu 
which  afitictA  it  in  the  affirmative  caMn.  The  negative  premisa,  it 
might  therefore  be  supposed,  could  be  worked  as  a  simple  case  of 
the  Method  of  Agreement,  without  requiring  an  atliiinative  premiss  to 
bo  joined  with  it.  But  although  this  ia  true  in  principle,  it  i«  gen- 
erally altogelhcr  iinposaiblc  to  work  the  Method  of  Agreement  by 
negative  instances  without  positive  ones:  it  is  so  much  more  diffi- 
cult to  exhaust  the  field  of  negation  than  that  of  aflinnation.  For 
in.MAnce,  let  the  question  be,  what  \a  the  caueie  of  the  transparency  of 
bodies :  with  what  prospect  of  success  could  we  sot  ourselves  to 
inquire  directly  in  what  the  multifarious  substances  which  are  not 
transparent,  agree  i  But  we  might  hope  much  sooner  to  seizo  somo 
point  of  resemblance  among  the  comparatively  few  and  definite 
species  of  ohjecia  which  are  transparent;  and  this  being  attained, 
we  should  quite  naturally  bo  put  upon  examining  whether  the  <i6- 
tence  of  this  one  circumstiitico  be  not  preci*ely  the  point  in  whicli 
all  opaque  substances  will  bo  found  to  resemble. 

The  Joint  Method  of  Agrecnaont  and  DiS'eronco.  therefore,  or,  as 
I  baTO  oiJien.nso  called  ir,  tho  Indirect  Method  of  Difference  (be- 
ouiBO,  like  tho  Method  of  Difference  properly  so  colled,  it  proceeds  by 
aacartaining  how  and  in  what  tho  caaed  where  the  phenomenon  is 
present,  differ  from  those  in  which  it  id  absent)  is,  aficr  the  diroct 
Method  of  Diflei'cnce,  the  most  powerful  of  the  reraoinitig  iiiKtru- 
ments  of  inductive  investigation;  and  in  tho  sciences  whicli  depend 
on  pure  obser^-ation,  with  little  or  no  aid  from  experiment,  this 
motnod,  so  well  exemplitiod  iu  the  beautiful  speculation  on  the  cause 
of  dew,  is  the  primary  resourco.  so  far  as  direct  appeaU  to  experi- 

,ce  are  concerned. 


K 

I        "I 

I       an< 


^  S.  We  have  thus  fiir  treated  Plurality  of  Cauaes  only  as  a  poMible 
nippositiun,  which,  until  removed,  renders  our  inductions  uncertain, 
and  have  only  considered  by  wliat  means,  where  tho  plurality  does  not 
I       realty  exist,  we  may  be  enabled  to  disprove  it.    But  we  muac  also  con- 
^^■dcr  it  as  a  case  actually  occurring  in  nature,  and  which,  as  oflen  as 
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it  does  arrur,  niir  methocla  of  ioducDoii  ought  to  be  ci^mble  of  •bobt*' 
laininjf  and  eslablishing.  For  this,  howcvt-r,  ibero  i»  ro([utrL*d  no 
pccutinr  melhod.  When  an  eflfect  is  really  prnducible  by  two  or  more 
Clauses,  the  process  for  dctocthiR-  iheoi  is  in  no  way  diffureu  from  tlul 
by  which  we  iliscover  siiiglo  causes.  They  may  (first)  bo  discovcrod 
as  unparato  Aetpionres,  by  Hepamto  ecu  of  instancoii.  One  set  of  ob- 
servatimiit  or  experiments  stiuvvH  that  the  Bun  Is  a  cause  of  boat,  anacher 
llmt  frictinu  is  a  »ourco  of  it.  annthor  that  percussion,  another  tbut  oleo- 
tricity,  annthor  that  chemical  ai-tion  ia  such  a  source.  Or  (^ccnmily) 
the  pbimlity  may  come  to  light  in  Uie  course  of  coUating  a  nuiulrcr  of 
in«iuiicee,  when  wo  attempt  to  find  oome  circumstance  in  which  they 
ftU  agrefi,  and  fail  in  doin^  no.  We  find  it  impossible  to  trace,  in  afl 
die  caaes  in  which  the  e^ect  i»  met  with,  any  ciimniuu  circumstance. 
We  find  that  wo  can  eliminate  ail  the  aniert^denltt ;  that  no  ono  of  Uiem 
iapresont  in  all  the  inRtancefi,  no  one  of  them  indispcnsublc  to  tho 
emct.  On  cloticr  scrutiny,  however,  it  appcart,  tlmt  though  nv  one  ia 
alwayd  present,  one  or  other  of  Kevcral  always  is.  If,  on  further  anal- 
ysis, we  can  detect  in  tfaeso  any  comnton  clement,  wo  may  be  abln  to 
ascend  from  them  to  some  one  caaae  which  is  the  really  operative  oir- 
mroatAnce  in  them  all.  Thus  it  might,  and  perhaps  will  he,  dincovered, 
that  in  the  pniductinn  of  beat  by  fiiction,  pvrcussiun.  chemical  action.  Acc^ 
the  ullimate  HOurce  ih  one  and  the  ^ame.  But  if  (as  continually  hop* 
peas)  we  cannot  take  this  ulterior  step,  the  dUTorent  antecedents  must  be 
ttot  down  a.-(  distinct  causes,  each  suflicient  of  iiM.-lf  lo  pi-oducc  the  «0*ocC. 
We  raay  here  rlo«e  our  rcmarku  on  the  Plurahty  of  Causes,  and  pro* 
ceed  lo  tlie  still  more  peculiar  ami  more  complex  ca»e  of  tho  Intonnix- 
turc  of  Effects,  and  tue  interferencb  of  causes  with  one  anotlier;  a 
case  constituting  the  principal  part  of  tlie  complication  and  difficulty  of 
titc  study  of  nature;  and  with  which  the  tour  only  pot^sible  methnda 
of  directly  inductive  investigation  by  oh4er\'adon  and  experiment,  are 
for  the  moat  part,  »s  will  appear  presently,  quite  unci^ual  to  cope. 
The  in.ftmmeni  of  DcducJion  alono  is  adequate  to  unravel  the  com- 
plexities proceeding  from  this  source  ;  and  the  four  methods  have  Htkla 
more  in  tnoir  power  than  to  supply  premiBses  ibr  our  deduction*. 

§  4.  A  concurrence  of  two  or  more  causes,  not  separately  producing 
each  its  own  effect,  but  inlcrforing  with  or  motlifying  the  effects  of  one 
another,  takt»<  plnce,  as  has  already  b^m  explained,  in  two  differcot 
ways.  In  tho  one  cose,  which  is  exemplified  by  the  joint  operation  of 
different  forces  in  mechanici,  the  separate  effects  of  all  tho  cansefl  con- 
tinue to  bo  produced,  but  are  compounded  vrith  one  another,  and  di* 
appear  in  one  total.  In  tho  other  case,  illustrated  by  the  casoof  chem* 
ical  action,  the  separnte  effects  cease  entirely,  and  are  succeeded  by 
phenomena  nltogolhor  different,  and  govomeu  by  different  laws. 

Of  thefte  cases  tlie  former  is  by  far  tlie  more  fro<|ucnt,  and  this  case 
it  is  which,  for  tho  mosrt  part,  rludes  the  grasp  of  our  experimental 
motliods.  The  oUmr  and  exceptional  case  is  essentially  amonablo  to 
them.     Wlien  the  laws  of  the  original  agents  cease  entirely,  and  a 

fthenomenon   makes  its  appearance,  which,  with  reference  to  those 
aws.  is  quite  heterogeneous;  when,  for  exatnple,  two  gaseous  sab 
stanccM,  hydrogen  and  oxygen,  on  being  brought  together,  throw  olt 
their  peculiar  pmpenies,  and  produce  the  substance  called  water;  in 
such  cases  the  new  fact  may  be  subjected  to  oxperimuntal  inquiry,  like 
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any  other  phnnomunan ;  aiul  the  elements  wfaich  are  said  to  ootnpow 
it  nuty  be  considered  as  the  mere  agctits  uf  its  production ;  the  coodi 
tions  OQ  which  it  dept^nds,  the  facts  whicli  make  up  it«  cauoe. 

Tbfl  e^iecta  of  tho  ucw  pbcnumtinun,  tho  properties  of  water,  for  in- 
AtBJico,  are  as  cosily  found  by  ox[H9t'in]ont  aa  the  eSects  of  any  other 
oaitse.  Jiut  to  discover  the  cause  of  it,  that  in,  the  paritcutar  coujudc- 
tioa  of  agents  from  which  it  results,  is  often  difficult  cnouf^h.  in  the 
first  place,  tho  origin,  and  actual  production  of  tho  phanonifnuQ,  is 
atoM  frequently  inacceviihle  to  our  ahsert'atioii.  Jf  ^ve  could  not  have 
leamod  tho  composition  of  water  until  wc  found  instances  in  which  it 
was  actually  produced  from  oxygen  and  hydroj^n*  wo  idiould  have 
been  forced  to  wait  until  the  casual  thought  struck  aume  one  of  pawing 
an  electric  spiirk  through  a  mixiure  of  tJie  two  ga^es,  or  inserting  a 
lil^hted  tapur  into  it,  merely  to  try  what  would  happen.  Furthei,  uvea 
if  we  rtiuld  haro  ascertained  by  the  Mmhod  of  Agi-eomem,  that  oxygen 
and  bydmgen  were  both  preaent  when  waier  is  pniduced,  no  experi< 
meniatinn  on  oxvKen  aadhydrogvu  separately,  do  knowledge  of  their 
la.ws,  could  hava  enabled  tui  dmliictivoly  to  inter  that  they  would  pm- 
dace  water.     We  n;quiro  a  specilic  experiment  on  the  two  cnmbined. 

Under  these  diOicuUiett,  we  siiould  generally  have  been  indebted  fut 
iHir  knowledge  <jf  iho  causes  of  ihia  cIm*  of  eftect*,  nol  to  any  inquiry 
directed  spucilicnlly  towards  that  end,  but  either  to  accident,  or  to  the 
gradual  pro(j[ress  of  experimentation  on  the  different  combinations  ol 
Which  the  producing  agents  are  suacepiihle  ;  if  it  were  not  for  a  pern- 
Uarily  bulonging  to  efiucts  of  thin  description,  that  they  often,  under 
some  parcirulnr  cnmbination  of  circumutaoces,  reproduce  their  cauaes. 
If  water  results  from  tho  juxtaposition  ofhydrogcn  and  oxygen  when- 
erer  this  «an  be  made  sufticiently  cIoms  and  intimate,  do,  on  the  other 
hand,  if  water  itself  bo  placed  in  certaiu  situations,  hydrogen  and  oity- 
jfcn  arc  roproducod  from  it :  an  abrupt  termination  is  put  to  the  new 
lawn,  and  the  a;;ent<t  reappear  nepanirply  with  their  own  properties  an 
at  l]r»t  What  is  called  chemica.)  analysis  is  the  process  of  scarcbiug 
for  the  causes  of  a  plicnnmenon  umong  its  effects,  or  rather  among  tho 
effects  prodaced  by  tho  action  of  some  other  causes  npnn  it. 

Lavoisier,  by  heuting  mercury  to  a  high  temperature  in  a  close  venel 
conLiining  air.  found  tiiat  the  mercury  increased  in  weight  and  became 
what  was  then  called  red  precipitate,  while  the  air,  on  being  examined 
after  til e  oxporiment.  proved  to  havo  h>sl  weight,  and  to  have  becime 
ineapableof  supporting  life  or  wimhu^tion.  When  red  precipitate  was 
exposed  to  a  still  greater  heat,  it  became  mercury  again,  ami  gave  off 
a  gas  which  did  support  life  and  flame.  Thus  the  aKCiils  which  by 
their  combination  pnxinred  red  precipitate,  namely,  the  mercury  and 
the  gas,  reappear  as  effects  resulting  from  that  precipitate  when  acted 
upon  by  heat.  So,  if  wo  decumposo  water  by  moans  of  iron  filings, 
we  produce  two  effecta,  rust  and  hydrogen :  now  rust  is  already  known 
by  experiments  upon  the  component  substances,  to  be  an  effect  of  the 
union  of  iron  ana  oxygen:  the  iron  we  ouraeKes  supplied,  but  the 
oxygen  must  have  been  produced  from  the  water.  The  result  there- 
fore is  that  the  water  has  diaappt^arcd,  and  hydrogen  and  oxyi^n  havo 
appeared  in  its  stead :  or  in  other  wonts,  the  ori^nal  laws  of  these 
g|a.ieous  agents,  which  had  been  susptinded  by  the  superinduction  of 
the  new  laws  called  the  properties  of  water,  huve  u^in  started  into 
•autonrn,  and  the  causes  of  water  are  found  among  its  effects.         --^ 
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Where  ttvo  phenomena,  betweon  tbe  Intra  or  properties  nf  wtiirt 
considered  in  thcnifwjlvt^  no  connoxion  can  bo  traced,  are  tiius  recipro- 
cally cause  and  efl'c-cT,  each  capable  in  iu  ram  of  being  pmduced  from 
tho  otbcr,  and  eacb,  wbon  it  produces  the  otber,  cca«iiiir  itself  tn  cxigi 
(bh  wutiT  16  produced  from  oxygon  and  bydrogtm.  aud  uxyKun  nod 
hydrogen  are  reproduced  irDm  water);  tbin  causation  of  tbo  two 
phenomeiia  by  one  anoUier,  each  of  ibcm  bciu^  f^eDcrated  by  the 
otbor's  deslruction,  is  properly  tmnsfonnation.  Tho  idea  of  cbemicnl 
compoHiiion  i»  an  idea  of  tranafonuation,  but  of  a  tranaformolion  which 
is  iDCDtnpIt-tc;  since  \vc  ■  cuuKide r  tbe  oxygen  and  bydrogon  lo  be 
present  in  the  water  a*  oxyjifen  and  hydrogen,  and  capable  of  being 
disc4>vered  in  it  if  our  semes  were  sufficiently  been  :  a  supposition  ((w 
it  in  no  more)  j^jundcd  solely  upon  the  fact,  llial  tbc  weiKbl  of  the 
water  is  llie  sum  of  the  separate  weights  of  the  two  ingrodienla.  If 
there  had  not  been  this  exception  to  the  entire  disappearance,  in  the 
ootnjMiund,  of  ibo  laws  of  tliu  separate  ingredients ;  tf  tbe  combined 
agents  had  not,  in  tbi«  one  particular  of  weight,  preserved  their  own 
laws,  and  produced  a  joint  result  equal  to  tbe  sum  of  tbelr  aepornte 
results;  we  should  never,  probably,  have  bod  tbe  notion  now  implied 
by  tho  wordd  chemical  composition :  and,  in  the  fact  of  water  prodiiced 
from  hydrogen  aud  oxygen  and  bydrogeu  aud  oxygen  produced  jrum 
water,  an  the  tranafiirmation  would  hare  been  complele,  we  Bhottld 
have  seen  only  a  transformation. 

In  ibesc  cases,  then,  when  tho  heteropatbic  effect  (aa  we  called  it  in 
a  former  chapter)  is  but  a  transformation  of  its  cause,  or  in  otiier 
Words,  when  ibe  effect  aud  ita  cauitu  are  reciprocally  such,  and 
mutually  convertible  into  each  otber;  tbe  problem  of  lindin^  the  cause 
resolves  itself  into  the  fur  easier  one  of  linding  an  eHcct,  which  is  the 
kind  of  inquiry  that  admits  of  being  prosecuted  by  direct  experiroenl. 
But  there  are  otber  cases  of  heteropatbic  effects  to  which  tliis  mode  oi 
investigation  in  uitt  applicable.  Take,  fur  instance,  (be  heteropatbic 
laws  of  mind ;  that  portion  of  the  phenomena  of  our  mental  nature 
which  are  analogous  to  cbomicol  rather  than  to  dynamical  pbcnomena; 
em  when  a  complex  passion  is  formed  by  tbo  coalition  of  eeroral 
elementary  impulses,  or  a  complex  emotion  by  several  simple  pleasures 
or  pains,  of  which  it  is  lite  result,  without  being  the  aggregate,  or  in 
any  respect  liomogeneous  with  tbem.  The  product,  in  these  cases,  is 
generated  by  its  various  &cturs ;  but  the  factors  cannot  be  reproduced 
from  tlie  product:  just  as  u  youth  can  grow  into  an  old  nmu.  but  an 
old  man  cannot  grow  into  a  youth.  We  cannot  ascettain  fi-om  what 
simple  feelings  any  of  our  complex  states  of  mind  are  generated,  as 
we  ascertain  tbo  ingre<lieiiis  of  a  cheniical  ronipound,  by  making  il, 
in  itA  turn,  generate  tbem.  W»  can  only,  therefore,  discover  these 
laws  by  tho  slow  process  of  studying  the  simple  feeling:!!  thcmselvei^ 
and  ascertaining  synthetically,  by  experimenting  on  the  various  com- 
binitions  of  which  they  are  susceptible,  what  they,  by  their  mutual 
action  upon  one  anutfaur,  are  capable  of  generating. 

(  5.  It  might  have  been  supposed  that  the  other,  and  apparently 
simpler  variety  of  the  mutual  mterfcrcnco  of  causes,  where  each  cause 
continues  to  produce  its  own  pn>per  eft'ect  according  to  the  some  laws 
to  which  it  confoniiB  in  its  separate  state,  would  have  presented  iewer 
■lifficulties  to  the  inductive  inquirer  than  tliut  of  wbicb  we  have  just 
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finxBhed  tho  conTideratinn.  It  preftentB,  howorer,  «o  far  an  direct  in- 
duction apart  from  detluction  is  coDccrncd,  infinitely  [greater  difficul- 
tie»,  Wlien  a  coiicurrencc  of  cauMca  ^ivae  ri««  tu  a  nrw  enb<-'t  b*;aring 
oo  relation  to  the  neparate  nHerLs  of  those  caunen,  tho  resulting  phi>- 
noraciion  ut  k'oat  stands  Ibrth  undisguised,  inviting  attention  to  it» 
peculiarity,  and  presenting  no  obiitacle  lo  our  recognizing  itt  preaenco 
or  absence  among  any  number  of  Barrouuding  phenomena,  it  admitx 
therefore  of  being  easily  briMigbt  under  the  canons  of  induction,  pro- 
vided insianceti  ran  l>e  ohlaine'd  nuch  a-t  thofle  canons  require :  and  the 
non-occurrence  of  aueh  instances,  or  the  want  of  means  to  produce 
artificially,  is  tho  real  and  ouly  difficulty  in  such  invcstigoiioiu ; 
tculty  not  logical,  but  in  8ome  son  physical.  It  is  otherwise  with 
of  what,  in  a  preceding  chapter,  has  been  dunominated  the 
CompoRitinn  of  Causes.  There,  the  etfecta  of  the  separate  causea  do 
not  terminate  and  give  place  to  others,  thereby  ceasing  to  form  any 
part  of  ilie  phenomenon  to  be  invcHtigalod ;  on  the  cuatrary  they  still 
take  place,  but  are  intermingled  with,  and  dbtguUod  by,  the  homoge- 
neouti  and  closely-allied  efTccts  of  other  causes.  They  are  no  longer 
a,btC,d.t,  existing  side  by  ttide,  ond  continuing  lo  be  separately  dis- 
oemible ;  they  are  +  a,  —  a,  \  b,  —  A,  2  A,  &c.,  (tome  of  whieli  cancel 
one  another,  while  many  others  do  not  appear  dit^liiiguiHhBbly  but 
merge  in  onoftum:  forming  allogeiher  a  result,  Wlweijii  wliirb  and 
the  causes  whereby  it  was  produced  there  is  of^en  an  insurmountable 
difficulty  in  tracing  by  ubservntiou  uuy  fixed  relation  whatever. 

Tho  general  ideaof  the  Composition  of  Causes  hiw  I»een  fieeii  to  he, 
that  although  two  or  more  laws  interfere  with  one  another,  and  appA- 
rently  fruKtrate  or  modify  one  annilier'a  operation,  yet  in  reality  all 
arc  fulfilled,  tho  collective  effect  being  the  exact  sura  tolol  of'^lhe 
flfPwtfl  of  the  caU9e.i  taken  separately.  A  familiar  instance  is  that  of  a 
body  kept  in  equilibrium  by  two  e<|ual  and  contrary  forces.  One  of 
tho  forces  if  acting  alone  would  carry  it  so  far  to  the  west,  the  other  if 
acting  alone  would  carry  it  exactly  an  far  towards  tho  caat :  and  the 
result  in  the  same  as  if  it  had  l>een  first  carried  to  tho  west  as  far  as 
the  one  force  would  carry  it,  and  then  bnck  towards  the  east  as  far  as 
the  other  wottld  carry  it,  that  is,  precisely  tho  Bomo  diatance ;  being 
ultimately  Icfl  whore  it  was  found  at  firtit. 

All  lawF  of  caiiAacion  are  liable  to  be  in  thin  manner  c^unteructed, 
and  seemingly  frustrated,  by  coming  into  conflict  with  other  laws,  the 
fteparat«  result  of  which  is  opposite  to  thoirB,  or  more  or  less  incon- 
sistent ^riih  it.  And  henr^,  with  almost  every  law,  many  iuataoces  in 
which  it  realty  is  entirely  fulfilled,  do  not,  at  first  sight,  appear  to  l>e 
CDftes  of  its  operation  at  alt.  It  is  so  in  the  example  jniit  aoduced:  a 
ftirce,  in  mechanicB,  meana  neither  more  nor  less  than  a  cause  of 
motion,  yot  tho  sum  of  the  effucU  of  two  causes  of  motion  may  be  real. 
Agnin,  a  body  solicited  by  two  forces  in  directions  making  an  angle 
with  one  another,  moves  in  the  diagonal ;  and  it  seems  a  paradox  to 
lay  that  motion  ta  tho  diagonal  is  the  »um  of  two  motions  in  two  other 
lines.  Motion,  however,  ia  but  change  of  place,  and  at  every  instant 
the  body  ia  in  the  exact  place  it  would  have  been  in  if  the  furco.i  had 
acted  during  alternate  instaitlo  instead  of  acting  in  the  oamo  instant; 
(saving  that  if  we  aupposo  two  tbrcea  to  act  successively  which  itru  in 
truth  simultaucuuii,  we  must  of  c-ounte  allow  them  double  the  time.) 
evident,  therefore,  that  each  force  haa  had,  during  each  instant 
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ull  the  effect  which  belooged  to  it;  and  that  the  modifying  iufluenee 
which  one  of  two  concurrent  causes  iy  eoiU  tu  oxcrctBc  will)  respect  to 
the  utber.  may  be  considered  aa  exerted  not  over  the  action  of  tin 
cause  itself,  but  over  ihc  effect  afler  it  is  completed.  For  all  purpose* 
af  predicting,  CAlculaling,  or  ex  plainint;  their  joint  result.  cauBea  which 
compound  their  efiects  may  be  treated  as  if  they  produced  ftimuttaoe- 
uuhIv  each  of  thorn  Its  own  effect,  and  all  tht-sc  effects  coexisted  visibly. 

Since  the  laws  of  causes  are  aa  really  fulfilled  when  the  causes  arc 
said  to  be  counteracted  by  opposing  cbuacs,  as  when  they  are  loft  to 
theli'  ovni  undisturbed  action,  wc  must  be  cautious  not  to  express  the 
laws  in  such  terms  as  would  render  the  assertion  of  their  being. fuItiUod 
in  those  cases  a  contradiction.  If.  for  instance,  it  were  staled  as  a  law 
of  nature  tliat  a  body  to  which  u  force  Is  applied  moves  in  the  direction 
of  the  force,  with  a  velocity  proportioned  to  the  force  directly,  and  to 
its  own  mass  iuvermdy  ;  when  in  point  of  fact  sum^  bodies  to  which  a 
force  is  applied  do  not  move  at  all,  and  those  whicli  do  move  are.  from 
the  rery  first,  retarded  by  the  action  of  gravity  and  other  resisting 
forcev,  and  at  last  stopped  altogether;  it  is  clear  that  the  general  prupo> 
aition,  although  it  would  be  true  under  a  certiiin  hypothesis,  would  not 
express  the  tacts  as  they  actually  occur.  To  accommodate  the  expres- 
sion of  tlio  law  to  the  r^  pheoomona,  we  mue-t  say,  not  that  the  unjecl 
moves,  but  that  it  UhJs  to  move  in  the  direction  and  with  tho  velocity 
specified.  We  might,  iadoed,  guuul  our  expression  in  adiSLTcnt  mode, 
by  saying  that  the  body  movc^  in  that  mannt>r  unLoss  provontiMl,  or  except 
in  so  far  as  prevented  by  some  cuunteracting  cause.  But  the  booy 
does  not  only  move  in  Utat  manner  unless  counteracted;  it  tends  to 
move  in  that  manner  aveu  when  counteracted ;  it  still  excrta,  in  the 
original  direction,  the  same  energy  ol'  movement  as  if  its  first  impulse 
had  been  undisturbed,  and  produces,  by  that  energy,  an  exactly  equiva- 
lent quantity  of  effect.  This  is  true  cvun  when  tiie  force  leaves  tho 
bofly  an  it  found  it,  in  a  state  of  absolute  re^t ;  as  when  we  attempt  to 
raise  a  body  of  three  tons  weight  with  a  force  ciiual  to  one  ton.  For 
if.  while  we  are  applying  this  force,  tho  wind  ur  water  ur  any  other 
agent  supplies  an  additional  force  just  cxcending  two  tons,  the  hmly 
will  bo  raised ;  thus  proving  that  the  force  we  applied  exerted  its  fuU 
effect,  by  neutralizing  an  equivalent  portion  of  the  weight  which  it  was 
insufficient  altogether  to  overcome.  And  if,  while  we  are  exerting 
this  force  of  one  Ion  upon  tho  object  in  a  direction  contrary  to  lliat  of 
gravity,  it  bo  pur.  into  a  scale  and  weighed,  it  will  be  found  to  have 
lost  a  ton  of  its  weight,  or,  in  other  words,  to  press  downwards  with 
a  force  only  equal  to  tlic  difference  of  the  two  forces. 

These  facts  are  correctly  indicated  by  the  oxprossion  tendency.  All 
laws  of  causation,  in  conacquence  of  their  liability  to  bo  counteracted, 
re«]uirc  to  be  stated  in  words  afiirmativc  of  tendencies  only,  and  not  of 
actual  rt^Hults.  In  those  scienc^^s  of  causation  which  have  an  accurate 
nomenclature,  there  are  special  words  wlilch  signify  a  tendency  to  tho 
particular  effect  with  which  the  science  in  conversant ;  thus  -prattwe,  in 
mechanics,  is  synonymous  with  tendency  to  motion,  and  forces  are  not 
rca<)oned  upon  us  causing  actual  motion,  but  as  exerting  pressure.  A 
similar  improvement  in  terminology  would  be  very  salutaiy  in  many 
other  branches  of  science. 

The  habit  of  neglecting  this  necessary  element  in  the  preciw  **■*- 
praeaion  of  the  laws  of  nature,  has  given  binb  to  the  popular  prcjudirr 
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that  all  general  tnithn  have  excepdonn;  bii<)  much  uiimnritcc]  dintrast 
has  tbcnce  accrued  to  the  concliuions  of  pbiloiwiphjr.  when  they  have 
been  wibmincvl  lu  the  judgroi>nt  of  persoiui  who  were  not  philosophcrB. 
Tho  roagli  ffeiieraltj.aiions  sugKcated  by  common  observation  usually 
ItBVfr  etceptiuns ;  bul  the  principloa  of  science,  or  in  uthcr  words,  the 
taws  of  causation,  have  not.  "  Whai  in  thought  to  he  .-in  exception  tn 
a  prioaple,"  (to  quote  words  u»ed  on  a  different  occasion.)  "  is  alwnjs 
•omu  otiier  and  dmtinct  principle  ciitlin}:r  into  the  former;  some  other 
forco  which  impinge.i  against  tbo  first  force,  and  deflects  it  from  its 
direction.  There  arc  not  a  law  oud  an  oxceplioii  lo  that  law,  iho  law 
acting  in  tiinety-nine  canes  and  the  exception  in  ono.  Tharo  are  two 
lawd,  each  potuibly  acting  in  the  whole  hundred  cofies,  and  bringing 
about  a  common  effect  b_y  their  conjunct  o[}eraiion.  If  the  force  whicli, 
being  iho  hiss  corupiciianfl  of  the  rwo.  is  called  the  diHurbing  force. 
prevatJn  sulfictently  over  the  oihcr  force  in  w)mc  one  case,  lo  constitute 
that  case  what  i»  commonly  called  mi  exception,  the  somn  dismrhing 
foTCQ  pmhably  acts  a^  a  modifying  cnuse  in  many  other  cases  which  no 
«ae  will  call  uxccptiotu. 

**  Thus  if  it  were  stated  to  be  a  law  of  nature  that  all  heavy  bodies 
fmll  to  the  ground,  it  would  probably  be  ftaid  that  the  resiiitanco  of  the 
atmosphere,  which  prcvenla  a  balloon  fi'om  falling,  constitutos  the 
ballaon  an  exccpTton  to  that  pretended  taw  of  nature.  But  the  real 
law  in,  that  all  hoavy  bodies  trnd  to  fall ;  and  lo  thia  there  is  no  oxcep- 
Qmi,  not  even  the  stin  and  moon  ;  fur  even  they,  aa  every  aatronomur 
krtows,  tend  towards  the  earth,  with  a  force  exactly  equal  to  that  with 
which  tlie  earth  tends  towards  them.  Thu  n'«utance  of  tlie  ulmosphoro 
night,  in  iho  particular  case  of  the  balloon,  from  a  misappreticntiion  of 
what  the  law  of  gravitation  is,  bo  said  to  prevail  over  tho  law ;  but  its 
diaturbing  effect  is  quite  as  real  in  every  other  cjwe,  smcc,  tJiough  it 
docs  not  prcveui.  it  retards  the  fall  of  all  bodies  whatever.  The  rule, 
and  the  BO-colled  exception,  do  not  divide  the  coMs  between  them; 
each  of  them  is  a  comprehensive  rule  extending  to  all  cascn.  To  call 
ono  of  those  concurrent  principles  an  exception  to  tho  other,  is  supcr- 
fioaal,  and  contrary  to  the  correct  principles  of  nomenclature  and 
uraagemoDt.  An  effect  of  precisely  the  same  kind,  and  arising  &om 
the  aaroo  cause,  ought  not  to  be  placed  in  two  different  categories, 
merely  as  there  does  or  does  not  extut  another  catiso  preponderating 
^^prer  it." 

^^■4  6-  We  have  now  to  consider  according  to  whot  method  theae 
[  complex  effects,  compounded  of  lite  effects  of  many  causes,  are  to  be 
studied  ;  how  wo  are  enabled  to  trace  each  effect  to  the  concurrence 
of  causes  in  which  it  originated,  and  ascertain  the  conditions  of  its 
recurrence,  the  dnrumstancos  in  which  it  may  bo  expected  agun  to 
occur.  The  conditions  of  a  phenomenon  wliich  arises  from  a  com- 
position of  causes,  may  lie  investigated  ehher  deductively  or  expcni- 
iDcntally. 

Tho  cose,  it  is  evident,  is  naturally  susceptible  of  the  deductive 
modo  of  invenigation.  The  law  of  an  effect  of  this  description  is  a 
result  of  tho  laws  of  the  separate  causes  on  the  combination  of  which 
it  depends,  and  ie  therefore  in  itself  capable  of  bein^  df>duced  from 
those  laws.  This  ts  called  the  method  a  priori.  Tlie  oUier.  or  a 
vtuteriori  metho  I,   p  rofanes  to  proceed   lecordiag  to  tiie  canons  of 
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oxpRrimontal  innuiry.  Coasidering  the  whole  assemblage  of  con- 
carreat  causes  wmcli  produced  tlio  pbonoiuonon,  as  one  un^Io  cauie. 
it  attompls  to  ascertain  ihut  cause  in  the  ordinary  manner,  by  &  com- 
parison of  instances.  This  second  method  subdivides  itself  into  two 
uiRvrunt  varieties.  If  it  rnerely  collates  instances  of  tlie  cflj?ci,  it  is» 
method  of  pure  observation.  If  it  operates  upon  the  causes,  snd  tri«s 
different  combinations  of  them  in  hopes  of  ultimately  liitting  the 
precise  combination  which  will  produce  the  given  total  effect,  it  i«  a 
method  of  expcrimcnL 

in  order  more  cnmploiely  to  clear  up  llio  nature  uf  carli  of  tbeae 
three  methods,  and  ilrtemiine  which  of  them  deserves  the  preference, 
it  will  bo  expedient  (conformably  to  a  favoriio  maxim  of  Lord  Chan- 
cellor  Eldon,  to  whicb,  thuuKh  it  bus  olleu  incurred  pbilusoplucal 
ridicule,  a  deeper  pliiio-wpliy  will  ihit  refuse  its  sanction),  to  '*  cloiba 
them  in  circumstances."  We  shall  select  for  this  purpoHe  a  caaa 
wbich  us  yet  funiisbcs  no  very  brilliant  example  oi'  Uie  success  of  aoj 
of  tlio  three  methods,  hut  wbicb  is  aU  the  more  suited  to  illustrate  tlia 
difficulties  inherent  in  tbera.  Let  the  subject  of  inquiry  be,  the  condi- 
tions of  healtli  and  disease  in  the  human  btwly ;  or  (for  greater  simpli- 
city), the  conditions  o(  recovery  fi^>m  a  given  disease  ;  and  in  order 
to  narrow  the  question  ."till  itiure,  let  it  Xm  limited,  in  the  first  inatanoet 
to  this  one  inquiry :  Is,  or  is  not  some  particular  modicamont  (mer- 
cury.  for  instance),  a  remedy  for  tliat  disease. 

Now,  the  deductive  method  would  set  out  from  known  properties 
of  mercury,  and  kno^m  \a\v&  of  the  human  body,  and  by  reasoning 
from  these,  would  attempt  to  discover  whether  mercury  will  act  upon 
the  body  when  in  tlie  morbid  condition  supposed,  in  such  a  manner  as 
lo  restore  livulib.  The  oxpeiimonial  method  would  simply  adnunister 
mer4-ury  in  as  many  cbs<?s  as  possible,  noting  the  age,  sex,  teropf*ra- 
meut,  and  other  peculiarities  of  bodily  con.Hitution,  the  particular  form 
or  variety  of  the  disease,  the  particular  stage  of  its  progress,  Sec,  re- 
marking in  wbich  of  these  cases  it  produced  a  salutaiy  ctTect,  and  vdth 
what  circumstances  it  wa£  on  tbose  occasions  combined.  The  method 
of  simple  observation  would  compare  iiuttanres  of  recovery,  to  find 
whether  they  ogrced  in  having  been  preceded  by  the  adminisirBtion  ot 
mercury;  or  wouhl  compare  instances  of  recovery  mtb  instances  Ot 
failure,  to  find  cases  which,  agreeing  in  all  other  respects,  differed  only 
in  tlie  fact  that  mercury  had  boon  administered,  or  tltot  it  had  not. 

$  7.  That  the  last  of  these  three  modes  of  invcstigBtion  is  applicable 
to  the  case,  no  one  has  ever  seriously  contended.  No  conclusions  of 
value,  on  a  subject  of  such  intricacy,  ever  were  obtained  in  that  way. 
The  utmost  that  could  result  would  bo  a  vague  genera]  impression  for 
ur  against  the  efficacy  of  mercury,  of  no  rtaa!  ovuil  for  guidance  unless 
eonfuTned  by  one  of  the  other  two  methods.  Not  that  the  resulia, 
which  this  method  strives  lo  obtain,  would  not  bo  of  the  utmost  possi- 
ble value  if  thoy  could  be  obtained.  If  all  the  cases  of  recovery  wbich 
presented  themselves,  in  an  examination  extending  to  a  [^rcat  number 
•»f  inslanccM,  were  cases  tn  which  mercury  had  been  administered,  we 
might  generalize  with  ctmfidonco  from  this  experience,  and  should 
have  obtained  a  conclusion  of  real  value.  But  no  such  basis  for  gene- 
mlization  can  we.  in  a  ca.te  of  this  description,  hope  to  obtain.  The 
irason  is  that  wbich  we  have  so  often  spoken  of  as  constituting  the 
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;teri»tic  imperiftction  of  the  Method  nf  Agreement ;  PlunUity  ot 
aes.  Suppnsing  even  Uiat  niorcur)'  does  lead  lo  cure  iho  dueise, 
eo  TDuiiy  other  causes,  both  iiatnrni  and  artiticiaK  aUii  tend  to  cure  it, 
that  tberii  are  sure  tu  be  abundant  instances  uf  recovery  in  wbicb 
mercury  has  not  hcvu  adiaiiiisteied  ;  unless,  iiidood,  the  nractico  be  lo 
adminiatcr  it  in  all  ca^en ;  on  which  supposition  it  wiU  equally  be 
found  in  the  cases  of  failure. 

When  ini  effect  renulrx  Irora  the  union  of  many  causes,  the  shai'e 
which  each  has  in  the  dclcrminatian  of  the  eSbct  caiuiot  in  ^oerat  be 
gre«t :  and  the  offuct  is  not  likely,  oven  in  its  prusoncc  or  abaoneo, 
stiU  loss  in  itti  variatinnji,  to  follow  very  exactly  any  one  nf  the  causes. 
Recorerv  from  a  diaea.HO  't»  an  event  to  which,  in  every  case,  many  influ- 
snceii  must  concur.  Mercury  may  be  one  »uch  influence ;  but,  irom 
the  very  fact  that  there  are  many  other  such,  it  will  necemarily  happen 
that  although  mercury  id  udminiaicrud,  the  piitieat,  for  wont  of  otiier 
cOncurrini^  influences,  will  oftoii  not  recnvnr,  and  that  he  often  will 
recover  when  ic  is  not  administered,  the  other  favorable  influences 
being  luSctcntly  powerful  without  it.  Ni.*ithcr,  therefore,  will  the 
instaiic^ft  of  recovery  a^jee  in  thu  adminiMration  nf  mercury,  nor  will 
the  instances  of  failure  a^ree  in  the  uon-adminiatration  ot  il.  It  is 
much  if.  by  multipUeit  and  armrate  retuiii.s  trnni  hospitals  and  the  like, 
ure  can  collect  that  tliere  are  rather  more  recoveries  and  rather  fewer 
^ures  when  mercury  is  administered  ibuu  whru  it  u  not;  a  result  of 
ry  eecondary  vaiue  even  as  a  guide  to  practice,  and  almost  wortliless 
a.  contribution  to  the  theory  of  tlie  subject. 
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^  S.  Tho  inapplicability  of  the  meihod  of  simple  observation  w 
ascertain  the  comliiii>n.'*  of  effecis  ilependent  on  mnny  roncnrrinjj  caiisea, 
beini;  thus  recuguized ;  we  shall  next  inquire  whether  any  ^'cater 
benefit  cun  be  expected  from  ihe  other  branch  of  the  a  jjosteriori 
method,  that  which  nntcceds  by  directly  tryinc;  different  combinatinns 
of  causes,  either  artiliciully  produced  or  found  in  nature,  and  taking 
notice  what  is  tlieir  effect :  as,  for  example,  by  actually  trying  the  effect 
mercury,  in  ns  many  diSercnt  circumstances  as  po»iilile.  This 
ihot]  difforB  from  the  one  which  we  have  just  exarninod.  in  turning 
attention  directly  to  tho  causes  or  agents,  instead  of  turning  it  to 
the  effect,  recovery  from  tho  disease.  And  since,  as  o  general  mlo, 
tho  oflfects  of  cause!4  are  far  more  accessible  to  our  study  than  the  causcA 
of  effects,  it  is  natural  to  think  that  tliis  method  may  be  successful 
although  the  fonnor  must  necessarily  fail. 

The  method  now  under  consideration  is  called  the  Empirical  Method; 
and  in  order  to  estimate  il  fairly,  we  must  suppose  it  lo  be  completely, 
not  incompletely,  emjiirical.  We  must  exclude  from  it  everything 
which  partakes  of  the  nature  not  of  an  experimental  but  of  a  deductive 
operatinn.  If  fur  instance  we  try  experiments  with  mercury  upon  a 
person  in  h<;alth,  in  order  to  ascertain  tho  general  laws  of  its  action 
upon  iho  human  body,  and  then  reason  from  these  laws  to  determine 
how  it  will  act  upon  persons  affected  with  a  particular  disease,  this 
y  )>o  a  really  effectual  method,  but  this  is  deduction.  The  cxperi- 
ntal  method  does  not  deiive  the  law  of  a  complex  case  &om  tho 
pier  laws  which  conspire  to  produce  it.  but  makes  its  experimenN 
directly  upon  the  complex  case.  We  must  make  entire  abslractinn  of 
knowledge  of  the  atmplor  loudoucies,  the  modi  operandi  of  mercury 
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in  dotsU;  uur  expenmeniation  mast  nim  at  nbuining  a  direct  aiiswer 
to  the  spucibc  qucatioo,  Does  or  does  not  mercui;y  tend  to  cure  Uie 
particular  dUuaso  I 

Let  us  Aee,  ihereforts  how  far  tku  cane  admits  of  tho  observaiicc  d 
tlioBc  rules  of  experinieniatiou,  wliicb  it  is  found  uecessaiy  lo  observe 
m  otlier  cases.  When  we  deWse  an  expcriineni  to  ascertain  the  effect 
of  a  giren  agent,  there  arc  certaiu  precautions  which  we  never,  if  we 
can  help  it,  umil.  In  ihe  fir»t  plticc,  wc  introduce  the  agent  into  the 
nidst  of  a  set  of  circum-stanren  wltirh  we  hava  exactly  aACcrtained.  Il 
needs  hardly  be  remarked  how  far  this  condition  is  from  being  realized 
in  any  case  connecled  willi  t\u3  phenomena  of  Hfe ;  how  I'ar  we  are 
from  knowing  what  are  all  the  circnoutaiices  which  preexist  in  any 
instance  in  which  mercuiy  is  iidniinislcrcd  lo  u  )r\*itig  being.  This 
difficulty,  however,  though  insuperable  in  mo«t  casen,  tnay  nul  be  so 
in  all;  Uiero  arc  wnnoiiraoK  (though  I  should  think  nererin  phyiiiology) 
concurrences  nf  mimy  cau.tc»,  in  which  we  yt.^  know  accurately  what 
the  cuuBOH  oj'e.  Hut  when  we  have  got  clear  of  this  ol)6iiicle  we  en* 
eonnter  another  still  more  serious.  In  other  caMrs,  when  we  intend  to 
try  an  cxperimeDt,  we  du  not  reckon  it  enough  that  there  ho  no  ctr* 
ctuDstance  in  ibo  case,  the  pnwcnco  of  which  is  unknown  to  us.  We 
require  oltio  that  none  of  tho  circunutancei)  which  we  do  know  of,  shall 
have  effects  suKcoptible  of  being  coufimndod  with  thottiC  of  the  egent 
whose  properties  we  wish  to  study.  We  take  the  utraotit  pains  to 
excltide  all  causes  capable  ot*  composition  witli  tho  given  cause ;  or  if 
forced  to  let  in  any  8uch  causes,  we  take  core  to  make  them  such,  that 
wu  con  compute  and  allow  fur  their  influence,  so  that  the  eflect  uf  the 
given  cause  iimy,  afier  the  siibduction  of  ihoae  other  ofiects,  be  appa- 
rent as  a  rusidutU  phunuinenou. 

These  precaiitions  are  inapplicable  to  such  cases  as  we  are  now  con- 
stdeiing.  Tho  mercury  of  uur  experiment  being  tried  with  un  unknown 
multitude  (or  even  lot  il  be  a  known  nniltitHrle)  of  other  influencing 
circumstances,  Uie  mere  fart  of  tlieir  being  influencing  circumstances 
implies  that  they  disgiiiM;  the  cn'i'ct  of  the  mercury,  and  preclude  us 
from  knowing  whether  it  hiis  atiy  oflfuct  or  no.  Unless  w*e  already  knew 
what  and  how  much  is  owing  to  pvtTy  other  circumstance  (that  is»  un- 
less we  ftuppose  the  very  prohlom  solved  which  we  are  considering  tho 
means  of  solving),  we  cannot  tell  lliat  tliose  other  circuroatances  may 
not  have  produced  tU^  whole  of  tho  effect,  independently  or  oven  tu 
spite  of  the  mercurv.  The  Mi'tiiod  of  Diflcrence,  in  the  ordinary  mode 
of  its  use,  namely,  by  compuriiig  the  state  of  things  following  tiie  ex- 
periment with  the  Mate  which  preceded  it,  is  thus,  in  the  case  of  inter- 
mixture of  effects,  entirely  unavailing;  because  other  causes  than  that 
whose  cQt'ft  we  nn>  seeking  to  determine,  liare  been  operating  during 
the  trHnsitiim.  As  for  the  other  mode  of  employing  tlie  Method  of 
Diflerence.  namely,  by  comparing,  not  the  same  case  ut  two  different 
periods,  hut  different  rnACtn,  this  in  the  present  instance  is  qaite  chi- 
mcrical.  In  phenomena  so  complicated  it  is  questionable  if  two  cases 
similar  in  all  respects  but  one  ever  occurred  ;  and  were  they  lo  occur, 
we  could  not  possibly  know  that  they  were  so  exactly  Kimilar. 

Anything  like  a  scientific  use  of  the  meth^Hl  of  experiment,  in  theaa 
complicated  ca^es,  is  thereforo  out  of  the  quotilion.  W'v  cnn  in  tb« 
mortl  favorable  casus  wily  diNCovcr,  by  a,  sncceiaion  of  trials,  that  a  cer- 
tain c«u»e  is  rcr^  nficn  followed  by  a  certain  effect,     tor.  in  one  of 
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dma  conjunct  cfliicui.  tbu  purliuu  which  U  datcrmincd  by  any  one  of 
the  iiifluoiicing  uguiits,  is  guiii.' rally,  aa  wu  bututc  FuniurkcU,  but  »mull ; 
and  it  muAt  be  a  more  potent  caufic  tlian  mcmt,  if  oven  tlie  teniloncy 
trhich  it  really  exerts  is  not  thwurted  by  other  teudeucics  iu  nearly  as 
many  cases  as  it  is  fultilled. 

^I1'A0  rutlo  can  bo  done  by  the  experimental  method  to  deienuine  th« 
mditioiiH  of  an  clTcct  uf  many  cnnibiiicd  ciiusos,  !u  the  case  of  mudical 
lionce,  still  le^t  is  thin  method  applinabie  to  a  class  of  phenomena 
lore  complicated  than  even  those  of  physiology,  the  phenomcua  of 
olitics  and  history.     There,  Pluriilily  of  Causes  exists  in  ulmosi  houud- 
lesii  excess,  and  ihfl  oftectjt  axe,  fur  the  most  part,  inextricably  ititer- 
)ven  with  one  another.     To  add  to  tlie  embarrai>smenL,  most  of  the 
(uirics  in  political  scienco  relate  tu  the  produ*.'liun  of  eB'ects  of  a 
^ost  comprehensivB  detw^ription,  sufh   as  tho  public   wealtli.  public 
liccurily,  public  morality,  and  the  like  :   result:*  liublu  tu  be  ullbctcd 
^■Urectly  or  indiroc-tly  cither  iu  jfliu  or  tn  Htinus  hy  nearly  every  fuct 
^^niich  exists,  or  event  which  occurs,  iu  human  society.      The  vulgar 
^^ktJon,  that  the  sui'o  methods  ou  poUtical  subjecUi  ore  those  of  ilacuuiau 
^^■duction,  that  the  true  suido  is  not  general  reasoning  but  apitcilic 
^^■iperiencu,  will  one  day  uc  quoted  as  among  tlie  must  uuc<iuivucal 
^Hnarks  of  a  low  Hiatc  of  the  speculative  faculties  in  aoy  age  in  which  it 
is  accredited.     What  can  be  mom  ludicrous  than  the  sort  of  parodies 
on  oxperioiuutal  reasoning  which  uuu  is  accustomed  to  meet  with,  not 
in  popular  diticussiun  unly,  but  in  grave  ireatises  when  Uio  aflaira  uf 
OBtions  are  ihu  theme.     "How,''  it  is  asked,  "can  an  institution  be 
bad,  when  the  country  has  prospered  under  it '!''     '*  Ilow  can  (tuch  or 
such  causes  have  contributed  to  the  proMperity  of  one  country,  when 
another  has  prospered  without  them  {"     Whoever  makes  use  of  an 
argument  of  this  kind,  not  intending  to  deceive,  should  be  sent  back 
tij  loarn  the  olomonln  of  sume  one  of  the  more  easy  physical  sdences. 
Ituch  reasoners  ignore  the  fact  of  Plurality  of  Causes  iu  tlie  very  case 
rhich  affords  thu  most  signal  uxamplo  of  it.     So  little  could  be  con- 
cluded, in  snch  a  case,  from  any  poMiole  collation  of  individual  instances, 
that  even  the  impossibility,  iu  social  phenomena,  of  making  artificial 
experimontj,  a  circumslunce  othermse  so  prejudicial  to  directly  induc- 
tive inquiry,  hardly  utibrds,  iu  this  case,  adoitionul  reason  of  regret. 
For  even  if  we  could    try  cKperiiuonts  uuua  a  nation,  or  upon  the 
human  race,  with  as  little  scruple  as  M,  Majondie  tries  ihom  upon  dogs 
or  rabbits,  we  should  never  succeed  in  making  two  instances  identical 
every  respect  except  the  presence  or  absence  of  some  one  deBnice 
etnnstaitce.     The  nearest  approach  to  an  experiment,  in  tlie  pUilo- 
phical  ftonso,  which  takes  place  in  pnliticd,  is  the  introduction  of  a 
>w  operative  element  into  national  anaira  by  some  special  and  assign- 
lie  measure  of  eovernmeut,  such  us  tbo  enactment  or  repeal  ot  o 
inicular  taw.     liut,  where  there  aro  so  many  influences  at  work,  it 
luires  some  lime  for  tlio  iufluence  of  any  new  cause  upon  national 
leuomena  to  herome  apparent;  and  as  ttH>  caiuwss  operating  in  so 
Extensive  a  sphere  are  nut  only  infmiloly  uumuruus,  but  in  a  state  ot 
perpetual  alteration,  it  is  always  ci?rTaiu  that  before  the  eflwii  of  a  new 
^■|autiO  becomes  conspicuous  enough  tu  be  a  subject  of  Induction,  so 
^^(mny  of  lliu  other  influencing  circimtstances    vill  have  cltanged  as  tn 
^^Wtiaie  the  experiment. 

Two,  tbetefore,  of  the  three  possible  methods  fur  the  study  of  pb»- 
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Domnna  requiring  from  the  com|>a!titinn  of  many  causes,  bpini;  frum  the 
very  nature  of  the  case,  incfliciem  and  illimory;  there  rrmaitis  only 
the  thlnj — that  which  considers  the  causes  eepttrotely,  and  computes 
the  effect  &om  t]ie  balance  of  the  different  tendencies  which  produce 
it :  in  short,  iJie  dcduclive,  or  d  priori  method.  The  mare  particular 
connderation  of  this  intellectual  process  reijnireft  a  chapter  lo  uaeUl 


CILVPTER  XI. 


OP  THE  DEDUtn-IVK  SIETnOD. 


§  1.  TnEtnodeofinveAtif^ationwhicli,  from  the  proved  iuopplicsbilit) 
lT  direct  methods  of  nbser^'ntion  and  experiment,  remmng  to  ua  ita  the 
main  source  of  the  knnwledgf  we  pnssess,  or  can  oc^iuire,  respecting 
the  conditions,  and  laws  of  recurrence,  of  the  more  complex  tiheuMm* 
ena,  is  called  in  '\\i  most  geiierul  expression,  the  Deductive  Method; 
and  consists  of  thn>o  operations :  the  tirKi,  one  nf  direct  inductiou ;  the 
second,  of  ratiocination  ;  and  tiio  third,  of  verification. 

I  cull  the  first  step  in  die  pniicess  nn  inductive  oporatimi,  l)ecause 
there  must  b«  a  direct  induction  as  the  basis  of  the  xvbole  ;  aUhout;fa 
in  majiy  particular  invest! f^ations  ihc  place  of  the  induction  may  be 
supplied  by  a  prior  deduction  ;  but  iho  premisses  of  ihts  prior  deduc- 
tion must  have  be*'!i  derived  from  induction. 

Tiie  problem  of  the  Reductive  Method  is,  to  find  the  law  of  an  effect 
from  the  laws  yf  the  difTcrenl  tendencies  of  which  it  is  ibc  joint  i-esult. 
The  first  re(|tiisilo.  therefore,  is  to  know  the  laws  of  those  tendencies; 
the  law  of  each  of  the  concurrent  causes  :  and  this  supposes  a  previoua 
process  of  observntion  or  experiment  upon  each  rauite  fte])arutclv ;  or 
efse  a  previous  deduction,  which  &t:<o  must  depend  for  its  ultimate 
premiwif  ujion  observaliori  or  experimfOt.  Thus,  if  the  subject  tw 
social,  or  historical  phenomena,  the  premisses  of  the  Deductive  Method 
must  be  the  laws  ui  the  causes  which  determine  that  class  of  plienom^ 
enii;  and  those  causes  are  human  actions,  together  with  the  gunerBl 
outward  circumstances  under  the  dominion  of  whicli  mankind  are 
placed,  and  which  constitute  man's  position  in  tliis  world.  The  V>o- 
ductive  Method,  applied  to  sotual  phenomena,  must  begin,  therefore, 
by  investi^ratin^,  or  must  suppose  to  have  been  ahx'ady  investigated, 
the  laws  of  human  action,  and  those  pro[>ertie8  of  outward  things  by 
which  the  actions  of  human  beings  in  society  are  determined.  Some 
of  these  general  trtillis  will  naturally  bo  obtained  by  obserralion  and 
experiment,  others  by  deduction :  the  more  CJimplex  Inws  of  human 
aerion,  for  example,  may  be  deduced  from  the  simpler  ones;  but  the 
simple  or  olemcrttary  laws  will  idways,  and  necessarily  have  been  uIh 
tained  by  a  directly  inductive  proceas. 

To  tLscertuin,  then,  the  laws  «if  esch  separate  cause  which  lakes  a 
share  in  producing  the  cHbcJ,  is  the  first  desideratum  of  the  Ileduclive 
Metliod.  To  know  what  the  causes  are,  which  must  be  subjected  tc 
this  process  nf  study,  may  ur  may  not  bo  difHculr.  In  t}iu  cose  last 
mentioned,  this  first  condition  is  of  easy  fiilfilment.  That  social  phe 
Domena  depended  upon  the  acts  and  mental  impresvions  uf  humc 
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bem^,  Tierer  could  have  been  n  matter  of  any  doiiht,  borfever  imper- 
fectly it  muy  havo  liecn  knouii  eillier  hy  what  laws  thoae  imuretwiona 
and  arrions  are  gnvpmoH,  or  to  what  social  consequenccB  llieir  la^rs 
oatuially  load.  Xoitlicr,  again,  after  pliysical  ocienco  had  attained  a 
certain  dovtOopmeiil,  cxtuUl  there  be  any  rcyil  itoitbt  where  to  look  far 
the  laws  on  which  tho  phtmumona  of  lilu  depend,  nincc  thev  must  bo 
the  mochanical  and  chemical  laws  uf  thu  solid  and  fluid  substances 
txiiiiposing  tlio  organized  body  and  the  medium  in  which  it  subsists, 
together  with  tlie  peculiar  vital  laws  of  tbe  different  tisHueii  conHtitutiog 
tho  organic  structure.  In  other  c-a«es,  really  far  more  simple  than 
these,  it  was  much  Ions  obvious  in  what  cjnaner  the  cauAea  were  to  be 
looked  for :  as  in  tho  great  case  of  tho  celestial  phcuomeoa.  Until, 
by  combining  the  lawH  of  certain  causes,  it  was  found  that  thuso  laws 
explained  all  tho  tactjt  which  experience  had  proved  concerning  tlie 
heavenly  mutiuni»,  and  led  to  predictions  which  it  always  verified, 
mankind  never  knew  that  tboso  were  the  cauHes.  But  whether  wo 
are  able  to  put  the  question  before  or  not  until  afVer  we  have  become 
capable  of  aiisworing  it,  in  either  case  it  mu^  be  answered ;  tho  laws 
of  the  difTeroni  causes  mu«t  bo  BACortaincMl,  heforo  wo  can  prooeed  to 
deduce  from  them  thu  cuuditiou^  of  tho  eficct. 

The  nifwle  of  aAcortaiiiiiig  thcfio  laws  neither  is,  nor  can  be,  any 
other  than  tho  fourfold  method  of  oxperimenial  imiuiry,  olreadv  dis- 
ctuscd.  A  few  remarks  on  the  application  of  that  method  to  cases  of 
the  Compftdition  nf  Causes,  are  all  that  in  roqui«ito. 

It  is  onvious  tliat  w«  cannot  expect  to  find  the  law  of  a  tendency, 
by  an  induction  from  ciuies  in  wjiich  ilio  tendency  is  counteracted. 
The  lawii  of  motion  could  never  have  been  brought  to  light  from  tlio 
obser^'atiun  of  bodies  kept  at  rest  by  the  equilibrium  of  opposing 
forces.  Kvon  wliero  the  tendency  is  not,  in  the  oi-dinary  sense  of  the 
wont,  coonlenicted,  but  only  randiHed,  by  having  its  oflbcts  com^iouudcd 
with  the  efierts  arising  from  some  other  teiiduucy  or  tendenciefl,  wo 
arv  still  in  an  unfarors6lo  po^itioTi  fur  tracing  by  moans  of  such  cases, 
the  law  of  the  tendency  itself.  It  would  have  been  difticull  to  dis- 
cover the  law  that  every  body  in  motion  tends  to  continue  moving  in  a 
straight  line,  by  au  induction  fmm  instances  in  which  tho  molioa  is 
deHented  into  a  cur\'o,  by  being  compounded  with  the  eflbci  of  an 
accelerating  force.  Notwithstiindiug  the  resources  aflurdcd  in  tliis 
description  of  ca-ses  by  the  Mi'iho<l  of  Concomiiant  Variations,  the 
principles  of  a  judicious  experimeutution  prescribo  that  tho  law  of  each 
of  tho  tendencies  shoultl  bo  studied,  if  possible,  in  cfutes  in  which  that 
tendency  operates  alone,  or  in  combination  with  no  agencies  but  those 
of  which  the  effect  can,  from  previous  kuowlodgo,  bo  calculated  and 
allowed  far. 

Accordingly,  in  the  cases,  unhappily  very  ntunerouB  and  important, 
in  which  thu  causes  do  not  suffer  themselves  to  be  separated  and 
obtiorvod  apart,  thero  iii  murh  difliculiy  in  laying  down,  with  due 
certainty,  the  inductive  foundaliun  necessary  to  support  the  deductive 
DQuthod.  This  diflicutty  is  most  i:fin»picuoufl  in  the  ca-se  of  physiological 
phenomena ;  it  being  impowiibhi  to  separate  the  different  agencies 
which  collectively  compose  an  orgaiiixea  body,  without  destroying  the 
very  phenomena  which  it  is  our  object  to  investigate: 
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folluwlnf  hft.  in  cretiurcs  wo  diMeet, 

W«  loM  it,  iJi  the  inomwit  we  detect. 
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And  fur  tliis  rcsson  I  ani  not  quite  prepared  to  agree  niili  M.  Comlo, 
iu  deeming  iii«  ficieiice  of  (tocicty  aud  govenunem  iDtnii^iraUy  &  more 
dithciiU  ((Tudj  than  the  scioiicu  of  orgmiic  and  uniinal  life.  I  cannoi 
but  itieliiti-  tu  tint  opininti,  that  physiology  i«  cmbarrasficd  by  gnmior 
nulural  difliciiltic«,  and  is  probably  BUBceptible  of  u  lean  degree  of 
uttimatc  pertbclion,  than  liic  social  ^ciunco;  inasuiucli  ajt  it  is  poMiblc 
toutudy  tne  laws  of  one  man's  mind  and  aciiona  «|>an  from  utiier  mcu, 
much  \v-»i  imprrlVicity  Uian  we  can  stuJy  the  laws  q(  one  organ  or 
tissue  of  the  human  body  apart  fmin  the  oilier  organs  or  liiwues. 

It  is  prufountlly  remai-keu  by  M.  Comtc,  that  patliologirul  fucltt,  or, 
lo  speax  in  rommoa  language,  diseases  in  tbcir  diStTCUt  forms  and 
degi'cea,  afford  in  tlie  case  of  pbyiiiolof>)cal  iuvc^ifiatiou  the  nearast 
tMiuivalent  lo  experimentation  properly  so  called ;  inasmuch  u  tbey 
often  exhibit  tn  iiA  a  definite  diaiurbanco  in  tioroe  one  organ  or  organic 
function,  the  remaining  urgans  aud  funciious  being,  in  the  first  insionM 
at  lenst,  unaffected.  It  U  true  itiat  from  the  perpctuaJ  actions  and 
reactinits  which  are  going  on  among  all  the  parts  of  the  organic 
economy,  thci'u  can  Ik;  no  prolonged  disturbance  in  any  one  function 
wttliout  ultimately  involving  many  of  the  otbora ;  and  when  once  it  bu 
done  so,  the  experiment  for  the  most  part  loses  itit  scientific  value.  All 
depends  upon  observing  the  early  stngcs  of  the  derangement ;  which, 
unfortunately,  are  of  necessity  the  least  marked.  If,  however,  the 
organs  and  lunctinns  not  disturbed  iu  the  fir^t  inHlancc,  became  affected 
in  a  fixed  order  uf  succession,  some  light  is  thereby  thrown  upon  the 
fiction  whi*-h  ono  organ  exercises  m'er  another ;  and  wo  occasionally 
obtain  a  series  of  effects,  which  we  can  refer  witli  some  confidence  to 
the  original  local  derangement  |  but  for  this  it  in  necessary  lliat  we 
Khould  know  that  the  original  dernngcnient  trtiJi  local.  If  it  was  what 
IB  leaned  conBtliuiioiial,  that  is,  if  we  do  not  know  in  what  part  of  tba 
animal  economy  it  look  ittt  rixe,  or  the  precise  nature  of  the  (iUmrhance 
which  took  place  in  that  port,  wu  arc  unable  to  ddermine  which  of  the 
various  derangement-s  was  ca\ise  and  whirh  elleci ;  which  of  them 
were  produced  by  one  another,  and  which  by  the  direct,  though 
perhaps  tardy,  ucliuti  of  the  original  couse. 

Hesidet!  natural  pathnlogir4il  farts,  wu  can  produce  pathological  facts 
artificially ;  we  can  try  experiments,  even  in  the  popular  sense  of  the 
term,  by  subjecting  ihc  living  being  to  somo  external  Bgenl,  such  as 
the  mercury  of  our  former  example.  Aa  this  expcrimeniaiion  is  not 
intended  to  obtain  u  direct  solutiun  of  any  practical  question,  but  to 
discover  general  laws,  from  which  afVerwards  the  conditions  of  any 
particular  effect  may  be  obtatnod  by  deduction ;  ihu  best  rases  to  select 
arc  those  of  which  the  circumstances  can  be  bc»t  ascertained :  and 
such  are  generally  not  those  in  which  there  is  any  practical  iibject  in 
view.  The  experiment^  are  Ifoat  tried,  not  in  a  state  of  disease,  which 
is  essentially  a  changeable  state,  but  in  the  condition  of  health,  com 
parottvely  a  fixed  state.  In  the  one,  nnufiual  agencies  are  at  work, 
the  results  of  which  we  have  no  means  of  prediciing;  in  the  other, 
the  counte  of  the  acruslumed  physiological  phenomena  would,  it  may 
generally  be  presumed,  remain  undisturbed,  were  it  not  ti>r  the  dt»- 
turbing  cause  which  we  introduce. 

•Such,  with  the  occasional  aid  of  the  ractliod  of  Concomitant  Varia- 
tions (the  lattor  not  less  encumbered  than  the  mor<>  elementary 
incthods.  by  the  peculiar  difficulties  of  the  subject),  are  our  tnduc' 
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trn^T^^^^^^^^^Bertaining  tho  laws  of  the  causes  rntiKidered  supa- 
rately,  iBBBWBJfc  it  not  in  our  power  lo  make  triiil  of  ihum  in  a 
siute  of  actual  soparation.  The  iiuufficictiey  of  tbe«o  resources  is  so 
glarinj^  that  no  nnc  can  be  surprised  at  tlie  backwnn]  erale  of  the 
science  of  physiology  ;  in  wliirh  indued  our  knowledge  of  causes  is  ko 
iraperfocl,  that  we  can  neilher  explain,  nor  enuld,  without  Bjiccific 
experience,  have  predicted  many  of  the  tacts  which  are  certified  to  us 
by  the  most  ordinacj-  observ'atioii.  Fortuiialcly,  we  are  much  bettor 
infoi'mcd  as  to  the  empiiical  lawn  of  the  phenoraeiiu,  lliot  i»,  the 
uniformities  reapoctin^  which  we  cannot  yet  decide  whether  they  are 
cased  of  cuusutiun  or  mere  results  of  it.  Not  only  has  ihc  order  in 
which  the  facts  nf  organization  and  life  succesnively  manifest  them- 
selvefl,  from  the  first  gvrm  of  existence  to  death,  been  found  to  be  uni- 
form, and  very  accurately  oscortninablo;  but.  moreover,  by  a  great 
application  of  the  Method  of  Concomitant  Variations  lo  the  entire 
faclA  of  compai'ative  anatomy  and  physiology,  the  conditions  of  or- 
nnic  slruriun:  corresponding  to  each  class  of  fuuctiuiis  have  been 
detcrrained  witli  romtid^rahlQ  procifiion.  *  Whether  tliene  organic 
conditions  are  the  whole  of  the  conditions,  and  whether  they  I>o  con- 
ditions at  all,  or  mere  collateral  effects  of  some  common  cause,  wo  are 
quite  ignorant :  nor  arc  we  ever  Hkoly  to  know,  unlesM  we  could  con> 
stnici  an  urqnni/od  liody,  and  try  whether  it  would  live. 

Under  such  disadvantages  do  we,  in  coses  of  tliis  description,  al- 
tompt  the  initial,  or  inductive  Mop,  in  the  application  of  the  I>aductive 
Method  to  complex  phenomena.  But  such,  fbrtunatcty,  is  not  the 
common  cose.  In  general,  tlio  laws  of  the  causes  en  which  the  eflcct 
dependit  may  bo  obtainod  by  au  induction  from  comparatively  simple 
instances,  or.  at  tlie  woivit,  by  doductioa  from  the  laws  of  simpler 
cauiien  so  obtained.  Uy  simple  inatances  are  meant,  of  course,  those 
ID  which  the  uction  of  each  cause  was  nut  inttjrmtxed  or  interfered 
wtb,  or  not  to  any  great  extent,  by  other  causes  whose  laws  wero 
unknown.  And  only  when  the  induction  wliich  furnished  the  prem- 
isses to  the  Deductive  Method  rented  upon  Kuch  instances,  has  the 
application  of  such  a  methnd  lo  the  ascertainment  of  the  laws  erf"  a 
complex  effect,  l>eon  attended  witli  brilliant  results. 

§  2.  When  the  laws  of  the  c.iuse.i  have  been  .-iscertained,  and  Uie 
first  Ktago  of  tbo  great  logical  operation  nnvr  under  discuanon  satiB- 
&etori1y  accomplished,  the  second  part  follows;  that  of  determining, 
from  the  hiwrtof  the  canons,  what  effect  any  given  combination  of  those 
causes  w*ill  produce.  This  is  a  process  of  calculation,  in  the  wider 
senso  of  the  term ;  and  very  often  involves  processes  of  calculation  in 
the  narrowest  sense.  U  in  a  ratiocination ;  and  when  our  knowledge 
of  the  causes  is  so  perfect,  as  to  extend  to  the  exact  numerical  laws 
which  they  obscr\'e  in  prfiducing  their  effects,  the  ratiocination  may 
reckon  among  its  premtHM«  the  theorems  of  the  science  of  number,  in 
the  whole  immenno  extent  of  tlmt  science.  Not  only  arc  the  highest 
truths  of  mathematics  often  required  to  enable  us  to  compute  an  effect, 
the  numerical  law  of  which  we  already  know  j  but,  even  by  the  aid 
of  those  higbe»t  tniths,  we  can  go  but  a  little  way.  In  so  simple  a 
case  OS  the  rolehrated  problem  of  three  bodies  gravitating  towards  one 

*  Thi^  ^mt  iJliJiMophical  opoinlion  has  been  idrairably  ctianctcTited  in  Ilifl  thin!  vo)- 
uina  of  M.  OotDt«'«  truly  eacyclofwdtcal  work. 
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another,  witli  a  forne  tlirectly  ait  their  mans  and  inversely  as  the  equara 
of  the  difltonce,  all  the  rcaources  of  the  calculus  haTe  not  hitherto 
4ufHce(l  to  obtain  aiiytliing  mnra  than  an  approximate  general  solutioiL 
[n  a  cajie  a  tittle  mortt  coraplcx,  hut  still  one  of  the  simplest  which 
uriso  in  practice,  lliat  of  tlic  motion  of  a  projectile,  the  causes  which 
aifect  the  velocity  and  range  (for  example)  of  a  cannon-ball  may  be  all 
known  and  ctttimated ;  the  forre  of  the  gunpowder,  the  an^lo  of  eleva* 
tion,  the  density  of.jthe  air,  tlio  etrcngth  and  direction  of  the  sound; 
but  it  is  one  of  the  most  difHcult  of  all  mathcmsiical  problems  lu 
oombiue  all  these,  so  as  to  determine  the  effect  resulting  from  their 
collcKrtive  action. 

Jtesides  the  llieorcins  of  number,  those  of  geometry-  also  come  in  as 
premisseit,  where  the  e&cts  take  place  in  space,  and  involve  rootioo 
and  extension,  as  in  mechanics,  optics,  acoustics,  astronomy.  But 
when  the  complication  increases,  and  the  cflects  are  under  the  influ- 
ence of  so  many  and  such  shifUng  causes  as  to  give  no  room  either  for 
GxcnI  numbers,  or  fur  straight  linea  and  regular  curves,  as  in  the  cose 
of  physiological,  to  say  nothing  of  mental  and  social  phenomena,  the 
laws  of  number  and  extension  are  applicable,  if  at  all,  only  on  that 
large  scale  on  which  precision  of  details  becomes  unimp4.irtant ;  and 
ahfaoogh  these  laws  play  a  conspicuous  part  in  the  ntost  strikiqg 
examples  of  the  investigation  of  naturo  hy  ihe  Deductive  Method,  as 
for  example  in  the  Newtonian  theory  of  the  cel(»liul  motions,  they  arc 
by  no  means  an  indispensable  peit  of  every  such  pniccss.  All  iliai  is 
essential  in  it  is  the  ratiocination  from  a  generitl  law  to  a  particular 
case,  that  is,  the  detenninatiou,  by  means  of  the  particular  circum- 
stances of  that  cxw,  what  result  is  required  in  thai  iiibtunce  to  ful5U  the 
law.  Thus,  in  the  Torricellian  experiment,  ii'  the  fact  that  air  hai. 
weight  had  been  previously  known,  it  would  hare  been  easy,  without 
any  numerical  data,  to  deduce  from  the  general  law  of  oquililmum, 
that  the  mercury  would  stand  in  the  tube  at  such  a  height  that  the 
column  of  mercury  would  exactly  balance  a  column  of  the  atmosphere 
of  equal  diameter;  becauso  otherwise,  e<iulUbrium  w*ould  not  exist. 

By  much  ratiocinations  from  thosepuratu  laws  of  the  cnuses,  we  may, 
to  a  certain  extent,  succeed  in  answering  either  of  the  following  quea- 
tions:  Given  a  certain  combination  of  cauBC3,  what  effect  will  lollowl 
and,  Wiitit  combination  of  causes,  if  it  existed,  would  produce  a  given 
effect  1  In  the  one  case,  we  determine  tlie  rfTcct  to  be  expected  in 
any  complex  circumstances  of  wliich  the  different  elcmcntii  are  known : 
in  the  other  cose  we  leurn,  ucci:>rding  to  what  law — under  what  ante- 
cedent conditions — a  given  complex  effect  will  recur. 

$  3.  Bui  (it  may  hero  bo  asked)  are  not  the  same  arguments  by 
which  the  methods  of  direct  observation  and  experiment  were  set 
aside  as  illusory  when  applied  to  the  laws  of  complex  phenomena, 
applicable  with  equal  force  against  the  Method  of  Deduction  T  When 
in  every  single  inRtance  a  multitude,  often  an  unknown  multitude,  ot 
agencies,  are  clashing  and  combining,  what  security  have  wo  that  in 
our  computation  &  priori  we  have  taken  all  these  into  our  reckoning? 
How  many  must  we  not  generally  bo  ignorant  irtV  Among  those 
which  we  know,  how  probable  that  some  have  been  overlooked  ;  and 
oven  were  all  included,  how  vain  the  pretence  of  summing  up  the 
effects  of  many  causes,  unless  we  know  accurately  tlie  numerical  law 
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Heoch, — a  condition  in  most  cases  not  to  be  fulfilled  |  anil  even  when 
lletlr  t"  niako  Uir  uolculatinn  traiisccndd,  in  any  but  very  simple 
c«ac>9,  the  utmost  power  of  mathematical  science  w-iih  ita  most  modum 
imnroTcmcnts. 

These  objections  truly  have  much  weight,  and  would  bo  altogethci 
unanswerable,  il'  there  were  no  test  by  which,  when  we  omploy  the 
De^ltictive  Method,  wo  might  judge  whether  an  error  of  any  of  the 
■bovD  de&criplioii5  hud  been  cotuiniltcd  ur  no.  Such  u  test,  howovcr, 
there  is:  and  ita  application  forms,  under  the  name  of  Verificution, 
the  third  essential  component  part  of  the  Deductive  Method  ;  %%-iihout 
which  all  the  results  it  can  give  have  little  other  value  than  thai  of 
guess-work.  To  warrant  reliance  upon  the  general  conclusions  arrived 
at  by  deduction,  thcf«c  conclusions  must  be  found,  on  a  careful  com- 
pttriflon,  to  accord  with  tlie  results  uf  direct  olwervalion  wherever  it 
can  be  had.  If,  when  we  have  ex[>enem-.e  to  compare  wiih  theui,  this 
experience  c^mtirms  tbem,  we  may  safely  trust  to  them  in  oilier  cues 
of  which  our  Bpccific  exponeucu  is  yet  to  come.  But  if  our  deductionA 
have  led  to  the  conclusion  that  from  a  particular  combination  of  cuusen 
a  given  effect  would  result,  then  in  all  known  cases  where  that  combi 
iiHliuu  cau  be  shown  to  have  existed,  luid  where  the  effect  has  not 
followed,  wo  must  be  able  to  show  (or  at  least  to  make  u  probable 
Kurmise)  wbat  frustrated  it:  if  we  cannot,  the  theory  is  im|)ertect,  and 
not  yet  to  bo  relied  upon.  Nor  is  the  verification  complete,  unleas 
some  of  the  rases  in  which  the  theory  is  borne  out  by  the  observed 
result,  are  of  at  least  equal  complexity  witli  any  other  cases  in  which 
its  application  could  be  colled  for. 

It  needs  scarcely  bo  ubsen-ed.  that  if  direct  obBen-ation  and  collation 
of  inManccs  have  funnsliL-d  us  with  any  empirical  laws  of  the  eflect, 
whether  true  in  all  obserred  cases  or  only  true  for  the  most  pun,  tlio 
most  eflectuol  verification  of  which  the  thoor}'  could  be  susceptible 
Would  be,  that  h  led  doducxively  to  those  emuincal  laws:  that  the 
uniformitiea,  whetfcnr  r.omplnt©  or  incomplete,  which  were  observed  to 
exist  among  the  phenomena,  were  accounted  fur  by  the  laws  of  the 
eausoA,  were  such  as  could  not  but  exist  if  those  l>c  really  the  causes 
by  which  the  phenomena  ai"e  produced.  Thus  it  wan  very  reasonably 
deemed  an  esi^ontial  requisite  of  any  true  theory  of  the  causes  of  the 
celestial  motions,  that  it  should  lead  by  deduction  to  Kepler's  laws : 
which,  accordingly,  the  Newtonian  theory  did. 

In  order,  therefore,  to  facilitate  the  voriticution  of  theories  obtained 
by  deduction,  it  is  importjint  that  as  many  as  possible  of  the  empirical 
laws  of  the  phenomena  should  be  a-Tcnaincd,  by  a  comparison  of  in- 
stances, conformsibly  to  tho  Mrthoil  of  Ai^rcumcnt :  as  well  as  (it  must 
be  added)  that  the  phpnomena  themselves  should  be  described,  in  the 
most  comprehensive  as  well  as  accurate  manner  possible;  by  collect- 
ing from  tlie  observation  of  parts,  the  simplest  possible  correct  expres- 
eiou  for  the  correspond inia:  wholes  :  as  when  the  series  of  the  observed 
places  of  n  planet  was  fir»t  expressed  by  a  system  of  epicycles,  and 
subsequently  by  an  eltipfte. 

It  is  worth  remarking:,  that  complex  instances  which  would  have 
IrfHm  of  no  USD  fur  the  discovery  of  the  simple  laws  into  which  we 
ultimately  analyze  their  phenomena,  nevenheletw,  when  ibey  have 
6or\'ed  to  verify  the  aualysii*,  become  additional  evidence  nf  the  laxra 
'hemselves.     Although  wo  could  not  have  got  at  the  law  from  com 


270 


IKDUCTIOW. 


plex  esses,  stil}  when  the  Inw,  got  at  otlierwiM),  xa  fotnid  to  be  in 
accordance  with  the  result  uf  a  complex  csBr,  thul  caso  liecomcs  a 
new  exporimenr  on  the  law,  and  hfilp«  lo  ronfirm  what  it  did  noi 
auist  UH  to  discover.  It  is  a  new  trial  of  the  principle  in  a.  diflbrenl 
Bct  of  circumKtancc'S ;  and  occoaionally  serves  lo  eliminate  some  cir- 
cuiustanre  not  prpnously  excluded,  and  to  cU'ect  the  exclusion  of 
which,  mii^hl  require  an  experiment  impOMiWc  to  lie  executed.  Thii 
was  strikingly  conspicuous  in  the  example  (orroerly  qunt*'d,  in  which 
the  dificrcQCe  between  the  obser\'ed  and  llw  calculated  velocity  of 
sound  %vus  oscertaiiUHl  lo  result  from  the  heat  extricated  by  the  con- 
densation which  talces  place  in  each  sonorous  vibration.  Thin  was  a 
trial,  in  new  circumstances,  of  the  law  of  the  development  of  heat  by 
compresttion ;  and  it  certainly  added  materially  to  the  proof  uf  the  uni- 
Tcrsality  of  that  law.  Accordingly  any  law  of  nature  is  deemed  lo 
have  ^auird  in  point  of  certainty,  by  being  found  lo  explain  some 
complex  case  which  had  not  previously  been  thought  of  in  cannexion 
with  it;  and  thin  indeed  is  a  conBidcration  to  whicb  it  is  the  habit  of 
Bcientillc  men  to  nitach  rather  too  much  value  than  too  little. 

To  the  Deductive  Method,  thus  characterized  in  its  tlii-ee  constituent 
parts,  Induction,  Ratiocination,  and  Verilicution,  the  human  raiod  is 
mdehled  for  il«  mont  glorious  triumphs  in  the  investigation  of  nature. 
To  it  wo  owe  all  the  theories  by  which  vast  and  complicated  phenomena 
are  embraced  under  a  few  simple  laws,  which,  considered  as  ihu  laws 
of  tho«e  p^'eat  phenomena,  could  never  have  been  detected  by  their 
direct  study.  We  may  form  some  conception  of  what  the  method  has 
done  for  us,  from  the  cose  of  the  celotitial  motions ;  one  of  tho  simplest 
among  the  ^ater  instances  of  tho  Compoeilion  of  Causes,  since  (ex- 
cept in  a  few  caaes  not  of  primary*  importance)  each  of  the  heavetdy 
bodies  may  l>e  considered,  without  mateiial  inaccuracy,  to  be  never  at 
otie  time  influenced  by  the  attraction  of  more  than  two  bodies,  the 
«un  and  one  other  planet  or  satellite,  making,  with  the  reaction  of  the 
body  itself,  and  the  tangential  force,  only  four  different  ngenta  on  the 
concurrence  of  wliich  the  motions  of  that  body  depend ;  a  much  smaller 
number,  no  doubt,  than  that  by  which  any  other  of  the  great  phenom* 
ona  of  nature  arc  determined  or  modiHed.  Yet  how  could  we  ever 
have  B8ccnaini-d  tlio  combination  offerees  upon  which  the  motions  of 
the  eanh  and  planets  are  dependent,  by  merely  comparing  tho  orbits, 
or  velocities,  of  different  planets,  or  the  diifcrcnt  velocities  or  positioDa 
of  tho  same  planet  ?  Notwillmtundiiig  the  regnlarily  which  manifceta 
ititolf  in  those  mottun«,  in  a  decree  so  rare  among  the  effects  of  a  con^ 
curronce  uf  causes;  although  Uie  periodical  recurrence  of  exactly  tho 
same  cfiect,  afford-i  poditive  prcfof  that  all  the  combiualions  of  cauH^s 
which  occur  at  all,  recur  periodically ;  we  tthould  never  have  known 
what  the  causes  were,  if  the  existence  uf  agencies  precisely  stmilai  on 
our  own  eanh  had  uot,  fortunati^ly.  brought  tbo  causes  themselvea 
within  tlio  reach  of  experimentation  under  simple  circumstances.  As 
we  shall  hare  occasion  to  analyze,  fiirther  on,  this  great  cxumplo  of 
the  Method  of  Deduction,  we  shall  not  occupy  any  time  with  it  here, 
but  shall  proceed  tu  that  secondary  application  of  tho  Deductive 
Method,  the  result  of  which  is  not  to  prove  laws  of  pheooiDena  but 
lo  explain  iliom. 
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CHAPTER  Xll. 

OF  THi:   BXPLASATIOSr  OP  LAWS  OF  rCATtTBK. 

^  1 .  Tut  dcJuctive  operation,  by  which  we  derive  the  law  of  an  etlf^ 
ttom  tlic  laxvH  uf  iho  causes  of  which  the  roncurrcnco  gives  riue  to  it, 
nay  be  undertaken  eiiher  for  the  purp4>sc  of  ditici>vering  the  law,  or 
of  explaining  a  law  already  discovered.  The  word  explanalum  occuni 
so  continually,  and  holds  eo  im]ioriant  a  niace  in  philoeopby,  that  a 
little  tinui  spent  in  fixing  the  meaning  oi  it  will  be  profitably  em- 
plcnred. 

An  individual  &ct  iii  said  to  bo  explained,  by  pointing  out  its  cause, 
that  tit,  by  stating  the  law  or  laws  of  causation,  of  which  its  production 
is  an  iniitattce.  Thus,  a  conflngratinn  is  explained,  when  it  is  proved 
(o  have  arisen  frora  a  spark  falling  into  the  midritof  a  heap  of  comhus- 
tibles.  And  in  a  similar  niunuer.  a  law  or  uniformity  in  nature  in  itaid 
tu  be  explained,  witen  another  law  or  laws  are  pointed  out,  of  which 
ihoz  law  itself  is  but  a  cane,  and  from  which  it  could  be  deduced. 

^  2.  Tbere  ato  three  distinguifthablo  rcIs  of  circumfttances  in  which 
a  law  of  caniiatiun  may  be  explained  from,  or,  as  it  also  is  often  ex- 
preaaed.  resolved  into,  other  laws. 

Tha  first  is  the  case  already  so  ftilly  considered ;  an  iniermixliiro  of 
laws,  puNhicing  a  joint  ofTecl  equal  lo  the  sum  uf  the  effects  of  the 
cauaea  taken  separately.  The  law  of  the  complex  e6cct  is  explained, 
by  being  resolved  into  the  separate  laws  of  the  causes  which  contribute 
to  it.  Thu.1,  the  law  of  the  motion  of  a  planet  is  resolved  into  the  taw 
of  the  tangential  force,  which  tends  to  produce  an  uniform  motion  in 
the  tangent,  and  the  law  of  The  centripetal  force,  which  tends  to  pro- 
duce an  accelerating  motion  towards  the  sun  ;  the  real  motion  being  a 
compound  of  the  two. 

It  is  necessary  here  to  remark,  thai  in  this  resolution  of-the  law  of  a 
complex  effect,  tlie  laws  of  which  it  is  compounded  are  not  the  only  ele- 
ments. It  is  resolved  into  llic  laws  of  tlie  sepamle  causes,  together 
with  the  fact  of  their  coexistence.  The  one  is  as  essential  an  ingredi- 
ent as  the  other ;  whether  the  object  be  lo  discover  the  law  of  ibc  effetrt, 
or  only  to  explain  it.  To  deduce  the  laws  of  the  heavenly  motions, 
we  require  not  only  to  know  the  law  of  u  rectilineal  and  that  uf  a  grav- 
itative  force,  but  the  existence  of  both  these  forces  in  the  celestial 
regiotu,  and  even  their  relative  amount.  The  complex  laws  of  causa 
lion  are  thus  resolved  into  two  distinct  kinds  of  elements :  the  one, 
simpler  laws  of  causation,  the  other  (in  the  aptly  seloctml  language  of 
Dr.  Chalmers)  collocations  ;  the  collocations  consialing  in  the  existence 
of  certain  agents  or  powers,  in  certain  circumstances  of  place  and  lime. 
We  shall  hereaAer  have  occasion  to  return  to  this  distinction,  and  to 
dwell  upon  it  at  such  a  length  as  dispcoKes  with  the  necessity  of  further 
insisting  upon  it  here.  The  first  mode,  then,  of  the  explanation  of 
Laws  of  Causation,  is  when  the  law  of  an  eOect  is  rosolved  into  the  ▼»■ 
rious  tendeociea  of  which  it  is  the  result,  and  into  the  Iowa  of  tboaa 
tendencies. 
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f  3.  A  second  cane  is  when,  between  whai  seemed  the  raose  and 
vhtLt  wua  supposed  to  bo  iu  cQcct,  further  obgervation  delccia  an  in- 
tunuetliiito  link  ;  a  fact  caused  by  tho  antecedent,  and  in  iis  (uni  raos- 
ing  the  consequcnl ;  so  thai  tho  cause  at  firxc  luutigned  is  but  the  remote 
cauBO,  operating  through  the  intcmicdiiilo  phenomenon.  A  Deemed 
the  cause  of  C,  but  it  Rubsequontly  appeared  that  A  was  only  the  cause 
of  B,  and  that  it  ia  15  which  was  the  cause  of  C.  For  example;  maD- 
kind  were  aware  that  tlio  act  of  touching  an  outward  object  caused  r 
sensauon.  It  wait,  howcn-er,  at  last  diActtvered,  that  after  we  haTo 
touched  the  object,  and  before  we  exptrrience  the  sensation,  soma 
change  lakea  place  in  a  kind  of  thread  called  a  ner\-e.  which  extend* 
from  our  outward  organs  to  tlio  brain.  Touching  the  objert,  iberefore, 
ia  only  ihu  remoto  cause  of  our  sotualiim;  that  is,  nut  the  cause,  pnxp< 
erly  speakln;^,  but  the  cause  of  tho  cause:  the  real  cause  of  the  seDsa- 
tion  is  the  change  in  the  state  of  the  nerre.  Future  experience  may  not 
only  i^vo  us  mora  kuowlodgo  than  wo  now  have  of  the  particular 
nature  of  ihi^  change,  but  may  also  interpolate  anodier  link  :  between 
the  contact  (fur  example)  of  the  object  with  our  outward  organs,  and 
tho  production  nf  the  cliRDge  of  state  in  the  nerve,  there  way  takf 
place  some  electric  phenomenon.  Hitherto,  however,  no  surh  intnr- 
mcdtutc  agency  has  been  discovered ;  and  the  touch  of  tlic  object  must 
bo  considered,  provifiinnally  at  loaHt,  as  the  proximate  cauw  of  die 
afl'octiou  of  the  neire.  Tlte  sequence,  therefore,  of  a  sensatior.  of 
touch  upon  contact  with  un  object,  is  ascertained  nut  to  be  an  ulliuiate 
law;  is  resolved,  as  the  phrase  U,  into  two  otlier  laws — the  law,  that 
contact  with  an  object  produces  an  affection  of  die  nerve  ;  and  the  law, 
that  an  aileclion  id  the  nen'c  produces  sctifiation. 

To  take  another  cxan)i)le :  tiic  more  powerful  uridH  cotrodo  or  black- 
en organic  compounds.  Tins  is  a  case  ofcauiation,  hut  of  remote  caiusa- 
lion ;  and  is  said  to  be  explained  when  it  is  shown  that  there  is  an  inter- 
mediate link,  namely,  the  separation  of  some  of  the  chemical  elements  of 
the  organic  structure  from  tho  rest,  and  their  entering  into  combination 
with  the  acid.  Tlie  acid  causes  this  separattun  of  the  elements,  and  the 
separation  of  the  elements  causes  the  disorganization,  and  often  the 
cnorring  of  the  structure.  So,  again,  chlorine  extracts  coloring  mat- 
ters (whence  ita  efficacy  in  blenching),  and  purifies  the  air  from  infer* 
tion.  This  law  is  resolved  into  the  two  follo\^'ing  laws.  Chlorine  has 
a  ptiwerful  affinity  fur  bases  of  all  kinds,  particularly  mclulHc  bases 
and  hydrogen.  Such  bases  are  essential  elements  of  coloring  matters 
and  contagious  compounds ;  which  substances,  therefore,  are  decern* 
posed  and  dejitroyed  by  chlorine. 

$  4.  It  is  of  irapoitance  to  remark,  that  when  a  sequence  of  pbe> 
nomena  is  thus  resuKcd  into  i^thcr  lasvs,  they  are  always  laws  UKire 
general  than  itself.  The  law  that  A  is  followed  by  C,  is  Iosh  general 
Uian  cither  of  the  laws  which  connect  B  with  C  and  A  with  B.  Thia 
will  appear  from  very  simple  considerations. 

All  laws  of  causation  are  liable  to  be  counteracted,  or  frustrated,  by 
the  non-fulfilment  uf  some  negative  condition  :  the  tendency,  thercft»re, 
of  B  to  produre  C  may  be  defeated.  No%v  the  law  that  A  producoa 
B,  is  equally  fulfilled  whotlicr  B  is  followed  by  C  or  not ;  but  the  law 
that  A  proilucos  C  by  means  of  B,  is  of  course  onW  fulfilled  when  B 
is  really  followed  by  C,  and  is  therefore  less  general  than  the  lawthtf 
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A  produces  B.  Ic  ig  aUo  Ws  general  than  the  law  that  B  produces 
C.  For  B  may  have  other  causes  besides  A  ;  and  as  A  produces  C 
only  by  mcBiiB  uf  B,  wliiio  B  produces  C  wlietlicr  it  lias  iisclf  been 
prodiued  by  A  or  by  anything  else,  ibo  second  taw  umbmres  a  greater 
Dumber  of  instances,  covers  us  it  wero  a  ^cater  space  of  ground,  than 
tlic  tirst. 

I'hita,  in  our  formet  example,  the  ]aw  that  the  contact  of  an  ot^ect 
causei  a  change  in  tho  state  of  tlic  nerve,  is  more  genera)  than  the 
law  that  contact  with  an  object  causes  sensation,  since,  for  aught  we 
know,  the  change  in  the  iiorvo  may  equally  tuko  place  when,  from 
a  counteracting  cause,  as  for  instance  tttrong  mental  excitement,  the 
eeiuiation  does  not  follow;  as  in  a  battle,  where  wounds  are  often  re- 
ceived without  auy  con^ciousnuss  of  receiving  them.  And  again,  the 
law  that  changa  in  the  state  of  a  norra  produces  sensation,  is  more 
general  than  toe  law  that  cxmtact  with  oii  objoct  {iroduccs  sensation  ; 
UBoe  the  sensation  e«jually  follown  Uic  change  in  tho  nerve  when  not 
produced  by  contact  with  an  object,  but  by  some  other  cause ;  as  in 
the  well  known  cubo,  when  a  person  who  hss  lost  a  limb  feels  the  very 
aensaiion  which  bo  has  been  Dcx.u.^tomcd  lo  call  a  pain  in  tho  limb. 

Not  only  are  th<*  laws  of  more  iramcdiulo  sequence  into  which  tlio 
law  of  a  remote  sequence  is  resolved,  lawii  of  greater  generality  than 
that  taw  is,  but  (as  a  consequence  of,  or  rather  as  implied  in,  their 
greater  generality ,)  they  arc  more  to  be  relied  on ;  there  aro  fewer 
chances  of  ihoir  being  alrimately  found  not  to  be  universally  tnie. 
From  the  moment  when  the  sequence  of  A  and  C  is  nhon'n  not  to  be 
immediate,  but  u»  depend  upon  on  intervening  phenomenon,  then,  how- 
ever constaot  and  in\'ariahlc<  the  ecquence  of  A  and  C  has  hitherto  been 
found,  possibilities  nrisft  nf  its  failure,  rxCK^^din^  those  which  can  nffeec 
either  of  the  more  immediate  sequences,  A  B  and  B  C.  The  lendi-ucy 
of  A  to  produce  C  may  be  defeated  by  whatever  is  capable  of  defeat- 
ing either  the  tendency  of  A  to  produce  B,  or  tlie  tendency  of  B  to 
produce  C  ;  it  is  therefore  twice  as  liable  to  fuilure  as  either  of  those 
more  elementary  tendencies ;  and  the  generalization  that  A  is  alwaya 
followed  by  C,  u  twice  as  Ukely  to  bo  found  erroneous.  Aud  so  of  too 
converse  goneralization,  that  C  is  always  preceded  and  caused  by  A; 
whicli  will  bo  erroneous  not  only  if  there  should  happen  to  bo  a  second 
immediate  mode  uf  prtMlucttun  of  C  itself,  but  morco%-er  if  there  be  a 
second  mode  of  production  of  B,  the  immediate  tmtecedcntof  C  in  the 
sequence. 

The  resolution  of  tho  one  generalization  into  the  other  two,  not 
ouly  sliows  that  there  are  possible  liraitalioits  of  the  former,  irom 
which  il^  two  elements  uro  exempt,  but  shows  also  where  these  are  to 
be  looked  for.  As  soon  as  we  know  that  B  interrenca  between  A  and 
C,  we  also  know  that  if  there  be  cases  in  which  the  sequence  of  A 
and  C  does  not  hold,  these  aro  most  likely  to  be  found  by  studying  the 
effects  and  tho  conditions  of  the  phenomenon  B. 

It  uppean,  then,  that  iu  ihu  second  of  the  three  modes  in  which  a 
law  may  bo  resolved  into  other  laws,  the  latter  aro  more  general,  that 
is,  Bxteud  to  more  casus,  and  are  also  less  likely  tu  require  limitation 
from  eubaequent  experience,  than  the  law  which  they  serve  to  explain. 
Thay  are  more  nearly  uncouditiouul ;  ihoy  are  defeated  by  fewer  ron- 
tingtmoies ;  they  are  a  nearer  approach  to  the  univenal  rmth  of  nature. 
~'ie  same  observations  are  still  more  evidently  true  with  regard  to  the 
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first  of  the  tliree  roodee  of  resolution.  When  ihe  law  of  sd  effect  ol 
ouinbiiieil  cauises  is  resolved  into  the  separate  laws  of  the  cauACs,  the 
nature  of  the  case  implie^i  tliat  the  law  of  tlie  effect  it  lees  general  than 
the  law  of  any  of  iho  causes,  since  it  only  hnUtt  when  tlicy  ore  coin- 
bioed ;  while  the  law  of  any  one  of  the  caiise-i  holds  good  both  thcu, 
and  also  when  that  cause  ucU  apart  from  the  rest.  It  is  also  raanifesi 
lliot  the  complex  law  is  liuble  lo  be  oftenor  unfulfilletl  than  any  one 
of  the  simpler  laws  nf  which  it  i^  the  ruttult,  nince  every  contingency 
which  defeats  any  of  the  laws  prevents  so  much  of  the  effect  as 
depends  upon  ii,  and  thereby  defeats  the  complex  law.  The  mere 
nuting,  for  example,  of  eumu  small  part  of  a  great  machine,  oflen 
suffices  entirely  to  prevent  the  uDect  which  ou|j;ht  to  result  from  the 
joint  action  of  al!  the  partA.  The  law  of  the  effect  nf  a  cfimbittaltoa 
of  causes  is  always  subject  to  the  whole  of  the  negative  conditioiu 
whicli  attach  to  the  aciiou  of  all  the  causes  severally. 

There  is  another  and  a  still  stronger  reason  why  Uie  law  nf  a  complex 
effect  must  be  less  general  tliati  the  laws  of  the  causes  which  ruuspire 
to  produce  it.  The  same  causes,  acting  according  to  tlie  same  lows, 
ana  differing  only  in  the  proportions  in  which  they  are  combined,  nfleo 
produce  effects  which  dinV-r  not  merely  in  quuulity,  but  in  kind.  Tlic 
comhinntion  nf  a  tangcniial  with  a  centripetal  force,  in  the  proponious 
which  obtain  in  all  the  planets  and  satellites  of  our  solar  system,  gives 
use  to  en  elliptical  motion;  hut  if  the  ratio  of  the  two  ibrces  to  each 
other  were  slightly  altered,  it  is  demonstrable  that  the  motion  produced 
would  1>e  in  a  circle,  or  a  parabola,  or  an  hyjMirbolu :  and  it  has 

supposed  that  in  the  case  of  some  comets  one  of  these  is  really^ 

(act.  Yet  the  law  of  the  parabolic  motion  would  be  resolvable  mrn 
the  very  same  simple  laws  into  which  that  of  the  elliptical  motion  is 
res  'Iveu,  namely,  the  law  of  the  permanence  of  rectilineal  motion, 
and  tlie  law  of  au  uniform  centripetal  force.  If,  therefore,  in  the 
course  of  ages,  some  circumstance  were  to  manifest  itst'lf  which, 
without  defeating  iho  law  of  either  of  tbuse  fon.H-*.  slmuld  merely 
alter  their  proportion  to  one  another,  (such  as  the  shock  of  a  c^^met, 
or  even  the  accumulating  effect  of  the  resistance  of  the  medium  in 
whicli  astronomei's  havo  been  led  to  surmise  that  the  motions  of  the 
beavenly  bodies  take  place ;)  tlie  eltipticjU  motion  might  }m  changed 
into  a  motion  in  some  oilier  curve;  and  the  complex  law  of  the  heav- 
enly motions,  as  at  present  understood,  would  be  deprived  of  its 
universality,  although  the  discovery  would  not  at  all  detract  from  the 
univentahty  of  tlie  simpler  laws  into  which  that  complex  law  is  resolved. 
The  law,  in  short,  of  each  of  the  concurrent  causes  remains  the  same, 
however  their  collocalioaa  may  vary  ;  but  the  law  o(  their  joint  effect 
varies  with  every  differouce  in  the  collocations.  There  noodi*  no  more 
to  show  how  much  more  general  the  elementary  laws  must  l>e,  than 
luiy  of  the  complex  laws  which  are  derived  from  them. 

$  5.  Besides  the  two  modes  which  have  been  treated  of,  there  is  a 
third  mode  in  which  laws  are  resolved  into  one  another;  and  in  this  it 
is  self-evident  that  tht^y  are  resolved  into  laws  more  general  than  them- 
selves. This  third  mode  is  the  auhsvmption  (ai  it  has  been  called)  of 
one  law  under  another ;  or  (what  comes  to  the  same  thing)  the  gather- 
ing up  of  several  laws  into  one  more  general  law  which  includes  them 
sit      i'he  most  splendid  example  of  this  operation  was,  when  terras- 
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tnai  gravity  and  tho  cunira)  furue  of  ihc  solar  syatero  were  bnmgfal 
togeihar  under  rhe  general  law  of  gravilBtinn.  It  had  bueo  proved 
antucodently  that  the  earth  and  ihu  uther  planets  tended  lt>  the  sun; 
and  it  had  been  kiiuwn  from  the  earlieat  times  Iliat  all  leixesiriai  iKKlieii 
tend  ^tvlrardd  the  earth.  These  were  ainiilar  phenomena;  and  lu  cnabki 
them  both  to  be  Buhsumed  under  one  law,  it  v/oa  only  necessary  to 
prove  tbat,  aa  the  ellocis  wei-e  nimilar  in  quality,  so  aUo  tlioy,  as  to 
quantity,  conform  to  the  itamc  rules.  This  was  first  shown  to  bo  true 
of  the  moon,  which  agreed  with  terrestrial  objects  not  only  in  tending 
lo  a  centre,  but  in  the  fact  that  lliis  centre  was  the  «arth.  The  tendency 
of  the  mooD  to  the  earth  was  already  known  to  vary  as  the  inverse 
square  of  the  disiauce;  and  it  whs  deduced  from  this,  by  dirfct  calcu- 
lation, that  if  tlio  moon  were  ait  near  to  the  oanh  as  lerrestrinl  objects 
are,  and  the  tangential  force  were  Buspcndcd,  the  moon  would  fall 
Lovrards  the  earth  through  exactly  as  many  feel  in  a  second  as  those 
objects  do  hy  virtue  of  their  weiglu.  Hence,  the  inference  was  irru- 
■istiblo,  that  the  moon  also  tends  to  the  earth  by  virtue  of  its  weight : 
and  that  the  two  phunnmtma,  the  tendency  of  the  moon  to  the  earth 
aud  the  tendency  of  terrestrial  objects  to  the  ctarth,  being  not  only 
similar  in  quality,  but,  %vhen  under  the  same  circumstances,  identical 
to  quantity,  are  cases  of  one  and  the  ^anie  law  of  causation.  But  the 
lanoeney  of  the  moon  to  the  earth  and  the  tendency  of  the  earth  aud 
planets  to  the  sun.  were  already  known  to  be  cases  of  the  same  law  of 
causation :  and  thus  the  law  of  all  those  tendencies,  and  the  law  of 
terrestrial  gravity,  were  recognized  us  identical,  or,  in  other  words, 
were  subsumed  under  one  general  law,  that  of  gravitation. 

In  a  similar  raaniier.  ilie  laws  of  magnelic  phenomena  have  riiccntly 
been  subsumed  under  known  laws  of  electricity.  It  is  thus  that  the 
most  general  laws  of  nature  arc  usuolly  arrived  at :  we  mount  to  them 
by  successive  steps.  For,  lo  arrive  hy  correct  induction  at  \a.v.ti  which 
hold  under  such  an  immense  variety  of  circumstances,  laws  so  general 
as  to  bo  independent  of  any  varieties  of  space  or  time  which  we  are 
able  to  observe,  requires  for  the  moHt  part  many  distinct  sets  of  experi- 
ments or  observations,  conducted  at  difTercnt  times  and  by  diflt^runl 
people.  One  part  of  the  law  in-  Hnst  ascertained,  afterwards  another 
part:  ona  set  of  ohsen'ntiotis  teaches  us  that  the  law  holds  good  under 
some  conditions,  another  (hat  it  holds  good  under  other  conditions,  by 
combining  which  observations  we  (ind  thai  it  holds  good  under  con- 
ditions much  more  general,  or  even  universally.  The  general  law,  in 
this  case,  is  lilurally  the  sum  of  all  the  partial  ones  ;  it  is  the  recog- 
nition of  tho  same  sequence  in  diSercnt  sets  of  instances  ;  and  may.  ni 
fact,  bo  rcganled  as  merely  one  step  in  the  process  of  eliminatitm. 
That  tendency  of  bodies  towards  one  another,  which  we  now  call 
gravity,  had  at  first  been  observed  only  upon  the  earth's  surface,  where 
it  manifested  itself  only  as  a  tendency  of  all  bodies  towards  the  earth, 
and  might,  therefore,  be  ascribed  to  a  peculiar  property  of  the  earth 
itself:  one  of  tho  circumstances,  namely,  the  proximity  of  the  earth. 
had  not  been  eliminated.  To  eliminate  this  circumstance  reqtiired  a 
fresh  set  of  instances  in  other  parts  of  the  universe  :  these  wo  could 
not  ourselves  create;  and  though  nature  had  created  them  for  us,  we 
weT«  placed  in  very  unfavorable  circumstances  for  observing  them. 
To  make  these  observations,  fell  naturally  lo  the  lot  of  a  different  set  of 
persons  Irora  these  who  studied  terrestrial  phenomena,  and  had,  in* 


deed,  b«en  a  rnatlcr  of  great  interest  at  a  dmo  nhmn  tlm  id* 
sxplainlng  celcsi'ial  facts  by  letrestrial  laws,  was  looked  upou 
confound  in  (;  of  an  ini)pf<->a«ibl(-  tlistinctiou.  Wlicn,  hnwerer,  tho 
tial  motions  were  accurslely  a3ccrttuij(.*>il.  and  tbc  dcductirc 
peribnDed  froin  which  it  appeared  that  tbeir  laws  and  ihoao 
trial  gravity  corresponded,  liiose  celestial  obHcrvationa  bocame  a 
iliHtanccs  which  exacxly  eliminated  iho  circumstunce  of  proximity  tg 
the  earth ;  and  proved  that  ia  the  original  caw,  thai  of  terre&rrial  ob> 
jecta,  it  was  not  the  earth,  as  such,  that  causoil  the  mutioii  or  tliQ  pre»- 
•UT«,  but  the  circumstance  common  to  that  case  with  the  celestial 
instaoces,  namely,  the  prc»etK:e  of  some  gr««t  body  within  certatD 
liniita  of  distance. 

'«! 

§  6.  Thera  arc,  then,  three  modoa  of  explaining  taws  of  ranaatwiL 
or,  which  is  the  saruu  thing,  rcsniving  ihem  into  other  laws.  First, 
when  the  law  of  an  pfl'oct  of  combined  causes  is  resolved  into  tfaescpfr 
rate  laws  of  the  cauBCti,  tuuvlher  with  the  iiict  of  tlieir  cosnbiuatlOB, 
Secondly,  wben  the  law  which  connects  any  two  links,  nut 

in  a  chain  of  causation,  is  resolved  into  the  laws  which  connect      

with  tlie  iiacmiediate  links.  Uoth  of  ihese  arc  cases  of  resolving  one 
law  into  iwo  or  more;  in  tho  third,  two  or  more  ore  resolved  inio  one: 
wheiii  aflt-r  the  law  ha»  boen  shown  to  liuld  good  in  several  diffiareDi 
olasMs  of  casus,  we  decide  iliat  what  is  true  in  each  of  thew  clnwi  ol 
cases,  is  true  undtir  some  mure  general  aupposition,  consisting'  of  what 
all  those  classes  of  cases  have  in  common.  Wo  may  here  remark  that 
this  last  operation  involves  none  of  the  uncertainties  atteudaiit  upon 
induction  oy  the  Method  of  Agreomeat,  siuce  we  need  not  suppose 
the  TRSiiIt  to  bo  extended  by  way  of  inference  to  any  new  class  of  cases, 
diflereot  from  those  by  the  comparison  of  which  it  was  engendered. 

In  aU  these  three  processes,  laws  are.  as  ive  have  seen,  resoh*ed  Into 
laws  more  general  than  themselves,  laws  extending  (o  all  the  csms 
which  t)ie  former  extend  to,  and  others  besides.  In  the  lirst  two 
modes  they  are  also  resolved  into  laws  raoro  certain,  in  other  words, 
more  universally  true  than  themselves ;  they  ore,  in  fact,  proved  not 
to  be  themselves  laws  of  nature,  the  character  of  which  is  lo  be 
universally  true,  but  remiu  of  laws  of  nature,  which  may  be  only  cme 
conditionally,  and  for  the  most  p&n.  No  diflercnce  of  this  sort  exaM 
in  the  third  case ;  siuco  hero  the  partial  laws  are,  in  fact,  the  vety 
Mme  taw  as  the  general  one,  and  any  axcoptiou  to  ibem  would  be  an 
exception  to  it  too. 

By  all  the  three  processes,  the  range  of  deductive  science  u 
extended  ;  since  the  laws,  thus  resolved,  may  be  thenceforth  deduced 
demonstratively  fnmi  tlic  laws  into  n*hicb  they  are  resolved.  Aa 
already  remarked,  the  same  deductive  process  which  proves  a  law  or 
fact  of  causation,  if  unknonn,  series  to  explain  it  when  known. 

'i1ie  word  explanation  is  bore  used  in  a  somewhat  peculiar  sense. 
Wluu  is  called  explaining  one  law  of  nature  by  unotber,  is  but  sub- 
stituting ouo  mystery  for  another;  and  does  nothing  to  render  the 
fjeneral  course  of  nature  other  tlum  mysterious :  \ve  can  no  more  assign 
a  why  for  the  more  extensive  bivi-a  than  for  the  partial  ones.  The 
explanation  may  substitute  a  my»tcry  which  has  become  familiar,  and 
has  grown  to  *efm  not  mysterious,  for  one  which  ia  still  strange.  And 
this  IS  the  meatiing  of  oiiplaaatiou,  iu  common  parlance.      liut  tb*^ 
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prooen  with  which  we  are  horo  conc«mod  ofien  does  the  very  cod* 
trarv ;  it  resolves  a  phenomenon  with  which  we  are  familiar,  luto  one 
of  whidi  we  previou.s!y  knew  Uttle  or  nuthing ;  as  whoa  tlie  common 
&ct  of  the  fall  of  heavy  bodies  is  resolved  into  a  tendency  of  alt  par- 
ticles of  matter  towardii  one  uliothcr.  It  must  bo  kept  constantly  in 
rieWf  therefore,  that  when  philosuphcn*  speak  of  cxpluining  any  of 
the  phenomena  of  Qature,  ihey  always  mean,  nuintiug  oui  not  aomo 
more  familiar  hut  merely  some  more  genoi^  phenomoiion  of  which  it 
is  a  partial  exempUficatioo,  or  some  laws  of  cau&ation  which  produce 
it  by  their  joint  or  succesaive  action,  and  from  which,  tboruforo,  it« 
eonditiona  may  be  determined  deductively.  Kvery  itudi  operation 
brings  us  a  atop  nearer  towarxb  an&wering  the  question*  which  was 
stated  some  time  ago  aji  comprehenditig  the  whole  problem  of  the 
inveetigation  of  nature  viz.,  \Vliat  are  the  fewest  adsamptiona  which 
being  gjantod,  the  order  of  nature  Oit  it  exists  would  be  the  result) 
What  are  the  fewest  general  propoiitions  from  wlilch  all  the  uniformities 
existing  in  nature  could  lie  aoduced  1 

The  laws,  thus  explained  or  resolred,  are  sometimes  Haid  to  be 
Mcc9unted  Jor ;  but  the  oxpreattion  iu  incorrect,  if  taken  to  mean  any- 
thing more  than  what  has  been  already  »tatcd.  In  mioda  not  habituated 
to  accurate  thinking,  there  Is  oftmi  a  confused  notion  tliat  tlie  general 
laws  arc  the  cuuse»  of  the  partial  ones ;  ibat  the  law  of  geni*ral  gravita- 
don,  for  example,  causes  the  phenomenon  of  the  fall  of  bodieu  to  the 
eartiL  But  to  assert  this,  would  be  a  mbiuse  of  the  word  cauae : 
terreKtrial  gravity  is  not  an  eflfcct  of  gotierul  gravitation,  hut  a  case  of 
it;  that  \h,  una  kind  of  the  particular  instances  in  which  that  generai 
law  nbtains.  To  account  for  a  law  of  na.ture  rocatiis,  aod  can  moan,  no 
more  than  to  assign  other  law»  more  general,  together  with  collocaliona, 
which  laws  and  collocatinns  being  supposed,  the  partial  law  followa 
mtfaout  any  additional  supposition. 


CHAPTER  XIII. 

lU9l7E[.LAaEOC8  CXAMFLES   OP  TUK  EXPLANATION  OF  I.AWS  OP  NATUKB. 

\  1.  SoHK  of  the  most  remarkable  innianr^s  which  have  occurred 
nince  the  ureal  Newtonian  generali/.ation,  of  the  explanation  of  laws 
of  cauKation  subsisting  among  c-omplox  phenomena,  by  resolving  them 
into  simpler  and  more  general  laws,  are  lo  be  found  among  the  recent 
speculations  of  Lii-hig  in  "rganic  chemiHlr)-.  These  speculations, 
fUthnugh  they  have  not  yet  been  sufficiently  long  b«ft»n-  the  world  to 
entitle  us  ponitirp-iy  ro  assume  that  no  wen-grounded  nbjertion  can  be 
made  lo  any  part  of  lliem,  ufTMrd.  hnwcvcr,  so  admirahlo  an  example 
of  tlie  spirit  of  the  Deducrive  Method,  that  I  may  be  permitted  to  pro- 
»ent  some  specimens  of  them  bore. 

If  hod  been  observed  in  certain  efuwM,  that  chemical  action  is,  as  it 
were,  contagious  ;  that  is  to  say.  a  substance  which  wonid  not  of  itself 
yield  to  a  particular  chemical  attraction,  (the  force  of  the  ortmclion 
not  being  sufhcient  to  overeomc  cohesion,  or  to  destroy  some  chemical 
oombinatiuu  in  wbirh  the  substance  was  alicady  bold.)  will  neverthe- 
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len  «la  so  if  placotl  in  contact  witli  some  other  body  which  ib  in  &b 
uct  of  yicUing  lu  the  itami.'  force.  Nitric  arid,  for  example,  Jocb  not 
iHiWolve  piiro  ptatiniim,  which  maj  "  be  bulled  witli  this  ncid  without 
being  oxidized  by  it,  even  when  in  a  Btato  uf  such  Bdq  division  thai  k 
no  longer  redects  light."  iJut  the  eame  acid  easily  diBsolvos  tsilrcr. 
Now  if  an  alloy  of  silver  and  platinum  bo  treated  with  nitric  arid,  the 
Bcid  does  not,  as  might  naturully  be  cxpecu-d,  septiralc  the  two  mctak. 
dissolving  the  silver,  and  lea^nng  the  platinum ;  it  dissoKea  both :  the 

KIstiuum  as  well  as  the  silver  becomes  oxidized,  and  in  that  male  com- 
ine«  with  thv  undecoraposcd  portion  of  the  acid.  In  like  manner, 
"  copper  does  not  deenmposo  water,  oven  when  hnilcd  in  dilute  sul- 
phnric  acid,  but  an  alloy  of  cupper,  ztnc,  and  nickel,  disRoK'ea  easily 
in  this  acid  with  evolution  of  hydrogen  gas."  Tlieae  phenomena  cao- 
uot  be  explained  by  the  laws  of  what  is  termed  chemical  ofllnity. 
They  point  to  a  peculiar  law,  by  which  the  oxidation  which  one  body 
■nifere,  causes  another,  in  contact  frith  it,  to  submit  to  the  same  change. 
And  not  only  chemical  composition,  hnt  chemical  dec  om  posit  ion,  is 
capable  of  being  similarly  propagated.  The  peroxide  of  hydrugen,  a 
cennpound  formed  by  hydrogen  with  a  greater  amount  of  oxygen  than 
the  quantity  ncccasar)'  to  form  water,  is  held  together  by  a  dicmical 
attraction  of  so  weak  a  no'Iurt*,  that  the  slightest  circumstance  iu  suffi- 
cient to  decompose  it;  and  it  even,  though  very  slowly,  gives  ofi"  oxygon 
and  is  reduced  to  water  tipontaueoualy  (being,  I  presume,  decompoted 
by  tho  tendency  of  ttH  oxygen  to  Rl»8crl>  heat  and  OHsuine  the  gaseous 
Btato).  Now  it  has  been  obiierred,  that  if  this  decomposition  of  the 
peroxide  of  hydrogen  takes  place  in  contact  with  some  metallic  oxides, 
8«  those  of  silver,  and  the  pcroxidcij  of  tead  and  mungoncso,  it  super- 
induces Q  corresponding  chemical  action  upon  thuec  substaucos;  uioy 
also  give  forth  the  whole  or  a  portion  of  their  oxygen,  and  are  reduced 
to  the  metal  or  to  the  protoxide;  although  they  do  not  undergo  this 
change  spontaneously,  and  there  is  no  chemical  affinity  at  work  to 
make  them  do  so.  Other  similar  phenomena  arc  mentioned  by  Dr. 
Liehig.  "Now  no  other  explanation,"  hu  dbserxm.  "of  these  phe- 
nomena can  be  given,  than  that  a  body  in  the  act  of  combination  or 
decomposition  cnablett  another  body,  with  which  it  is  in  contact,  to 
enter  into  the  same  state." 

Here,  therefore,  is  a  law  of  nature  of  great  simplicity,  but  which, 
owing  to  the  extremely  special  and  limited  character  of  the  phenomena 
in  which  alone  it  can  ho  detected  experimentally  (because  in  them 
alone  its  results  are  not  intermixed  and  blended  with  those  of  other 
Iaw»),  bad  been  very  little  recognized  by  c)icmi»t»,  and  no  one  uiuld 
have  venture*!,  on  experimental  evidence,  to  affirm  it  bb  a  law  common 
to  all  chemical  action  ;  owing  to  the  impossibiUty  of  a  rigoroDs  employ- 
ment of  the  Method  uf  Difference  where  the  propeitics  of  differont  kina» 
of  substance  are  involved,  on  impossibility  which  we  noticed  aiul  char- 
acterized ill  a  previous  chapter.*  Now  this  cxtieraely  fipecial  and  ap- 
parently precarious  geneialization  has,  in  the  hands  ot  Liehig,  beon 
converted  by  a  masterly  employment  of  the  Deductive  Metliod,  into  a 
law  pervading  uU  nature,  in  the  same  w&y  as  gravitation  assumed  that 
ch&racter  in  the  hand.t  of  Newton;  and  has  been  fuuod  to  explain,  in 
tlie  most  unexpected  manner,  nameroiu  detachetl  generalizations  of  a 

*  Supra,  p.  23S. 
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more  limited  kinil,  rciluciniy;  tbo  pbenomena  concenied  ia  thoso  gener- 
alizations into  mere  rases  of  itself! 

The  cniitagious  inSucnce  of  chemical  action  is  not  a  poweriii]  force, 

id  is  only  capable  of  overcoming  weak  a(Iinitic«  :  we  may,  therefore, 

tpect  to  find  it  principally  exemplified  in  the  decomposition  of  bub- 

inces  which  are  held  lugother  by  wvok  chemical  forci*tt.     Now  the 

}rcc  ^vlni:-)i  holds  a  compound  AiibAtance  together  is  generally  wcMiker, 

le  more  compnuiid  the  aub^ftancc  ii ;  and  orguoic  products  aie  tlie  mont 

>mpDUnd    substanccn    known,  those  which    have   the  moat  complex 

sraic  conuTitutJon.     It  is.  theroforp,  upon  fluch  sub«tances  thai  Uiu 

slf-propagating  power  of  chemical  action  is  likely  to  oxert  it»elf  in 

le  most  marked  manner.     Accordingly,  fir^t,  it  explains  the  remark- 

jIo  lows  of  fermentation,  and  sonu'  of  ilume  ni'  putrefaction.    "  A  little 

»aron,"  that  is,  dough  in  a  certain  state  of  chemical  action,  imprflssett 

atmilar  chemical  action  upon  "  the  whole  lump."     The  contact  of  any 

jcaying  rtubstanco,  occasions  the  decay  of  matter  previously  (jound. 

Lgun,  jeaat  is  a  auhstuncu  actually  iu  u  procws  uf  ducumposittoa  from 

lo  uction  of  air  and  water,  evolving  carbonic  acid  gas.     Sugar  iu  a 

ihfiiance  which,  from  the  complexity  of  its  composition,  has  no  great 

""gy  of  coherence  in  lis  cxistiiic;  funn,  and  is  capable  of  being  uuiitly 

converted  {by  corabinalion  with  tlm  olementd  of  watur)  into  carbonic 
acid  and  alcohol.  Now  the  more  prettenco  of  yeast,  the  more  proxim- 
ity of  B  »ubstiince  of  which  the  elementa  aro  Beparating  from  each 
other,  and  C4imhining  with  the  elements  of  water,  caus^id  itugar  to  un- 
dergo the  same  change,  giving  out  carbonic  acid  gas,  and  becoming 
alcohol.  It  ii  not  the  eleroentjt  contained  in  the  yeast  which  do  this. 
"An  aqueous  infuaion  of  yeast  may  He  mixed  with  a  aolutioii  of  sugar, 
and  preserved  in  vessels  from  which  the  air  is  excluded,  without  eithor 
experiencing  the  slightest  change."  Neither  does  the  insoluble  resi- 
due of  the  yeast,  after  being  treated  with  wotur,  posseBS  the  powoi 
of  exciting  fcrroentatinn.  It  is  not  the  yeafit  itself,  thorefora ;  it  is 
the  yeast  in  a  state  of  documposition.  The  sugar,  which  would  nut 
decompose  and  oxidize  by  the  mere  presence  of  oxygen  and  water, 
is  induced  to  do  eo  when  another  oxidation  is  at  work  in  tlte  midst 
of  it. 

Ily  the  same  principle  Tjiebtg'  ia  enabled  to  explain  malaria ;  the 
pernicious  influence  of  putrid  substances:  a  variety  of  poisons;  conta- 
gious diseases;  and  other  phenomena.  Of  all  substances,  those  com- 
posing the  animal  body  are  the  most  complex  in  their  compo«ition,  and 
m  the  least  stable  condition  of  union.  The  blood,  in  particular,  is  the 
most  unstuble  compound  known.  What,  therefore,  can  be  less  sur- 
priiing  th.in  tliat  ga-'i**ous  or  other  substances,  in  the  act  of  undergoing 
the  chemical  changes  which  conplilulo,  for  instance,  putrefaction, 
should,  when  brought  into  contact  with  the  tissues  by  respiration  or 
othnrwiHe,  and  still  more  when  introduced  by  inoculation  into  the  blood 
itiiclf,  impress  upon  some  of  the  partictcn  a  chemical  action  similar  to 
its  own;  whiiih  i.s  propngarcd  tn  like  manner  to  tither  particles,  until 
dio  whole  system  is  placed  in  a  statu  of  chemical  action  more  or  less 
inconsistent  with  the  chemicnl  conditions  of  vitality. 

Of  the  three  modes  in  which  we  observed  in  the  last  chapter  that  the 
resolution  of  a  special  law  into  more  gonoral  onus  may  lake  place,  this 
■peculation  of  Liebtg  exemplifies  the  second.  The  laws  explained 
such   as  thti,  that  yeast  puts  sugar  into  a  state  of  fermentatioiL 
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tween  tbe  reraotu  cau^c.  Uto  prosencu  ot  yca&t.  and  tiio  conseoaeot 
femicnEution  of  the  eiugar.  there  has  been  interpolated  &  proximate 
cause,  the  chemical  action  between  the  particles  of  the  yeast  and  the 
jletuenls  of  air  and  water.  Tlic  epucial  law  t»  thua  i-eeolvetl  into  two 
othem,  mori-  goneral  than  ii-solf :  the  tint,  tliac  yoaiA  is  dccoropusrd  by 
the  presence  of  all  aud  water;  tliu  Bocund,  that  matter  undergoing 
chemical  action  hac  a  tendency  to  produce  similar  chemical  action  in 
other  matter  in  contact  uitb  it.  But  while  the  invc8tij;^on  thus  aptly 
exhibits  tho  second  luodo  of  the  rettolutinn  of  a  complex  law,  it  no  lues 
happily  exompliHes  the  third;  the  t^nbsnmption  of  special  laws  under 
a  more  general  law,  by  gaJberiu);  them  up  into  one  more  compreben* 
sivo  expression  which  includes  them  all.  For  the  curious  fuel  uf  tho 
contagtotiK  nature  of  chemical  action  was  only  raised  into  a  law  o£  aU 
chemical  action  by  thesu  veni'  inve^igations;  just  as  tJiu  Newtonian 
aitruction  was  only  roco)];tiized  as  a  law  of  all  mutter  when  it  was 
found  ro  explain  the  phenomena  of  ten'estrtal  cTn^'ity.  PreWousIy  lo 
Liebig's  iuvestigutious.  the  propeity  in  i|uestIou  hud  only  been  observed 
in  a  few  spiiciol  cases  of  clteniital  fiction ;  but  when  his  deductive 
reasonings  had  established  tliat  innumerable  effects  produced  upon 
weak  compounds,  by  substances  none  of  who^e  known  peculiariiies 
would  account  for  their  having  such  a  power,  nught  he  exphiined  by 
cnnsiduring  tlio  supposed  speciul  prupeiiy  to  exist  in  all  those  cnses, 
these  nuraeroua  generalizaiions  on  ecparate  substances  were  brought 
together  into  one  law  of  chemical  actum  in  general:  tbe  pccuHarities 
of  the  various  substances  Lieing.  in  fact,  eliminated,  just  as  the  New- 
tonian deduction  eliminated  &om  the  instances  of  terrestrial  grarity 
the  circurastauco  of  pruximtly  to  ihe  earth. 

^  2.  Another  of  Liebig's  speculations,  whicb,  if  it  should  ultimately 
be  found  to  agree  u'iih  all  the  facts  of  the  extremely  complicated 
plieiiomcDon  to  which  it  relates,  will  constitute  one  of  tiit)  fiiieat 
examples  of  tbe  Deductive  Method  iipun  record,  is  his  theory  of  respi- 
ration. 

The  &ct8  of  rwpiruiion,  or  in  otber  w^ords  the  special  laws  which 
Liebig  has  aitempteH  to  explain  from,  and  resolve  mto,  more  general 
ones,  are,  that  ibc  blood  in  pasaing  tlirough  the  lungs  absorbs  oxygen 
und  gives  out  carbooie  acid  uns,  changing  thereby  its  color  from  a 
blui'kish  purple  tn  a  brilliant  i-cd.  The  absorption  and  exhalation  are 
evidently  clicmical  plienomeua ;  and  the  carbon  of  tbe  carlnmic  acid 
must  have  been  derived  from  the  body,  that  is*,  must  have  K-on  ab- 
sorbed by  the  blorwl  fn>m  the  substances  with  which  it  came  into 
cunioct  in  its  passage  ibrougb  tbe  orgmiism.  Required  to  lind  the 
intermediate  Hnks,  tbe  precise  nature  of  the  two  cberaical  actions  which 
take  place ;  first,  iho  absorption  of  the  carbon  or  of  the  carbonic  acid 
by  the  blood,  in  its  circulation  through  the  body;  next,  the  excretion 
of  tbe  carbon,  or  the  exchange  of  the  carbonic  acid  for  oxygen,  in  its 
paasage  through  the  lungs. 

Dr.  Licbig  believes  himself  to  have  found  the  solution  of  ihjs  vrxata 
quifitio  in  a  class  of  chemical  actions  in  which  scarcely  any  Iciss  acute 
and  accurate  inquirer  would  have  thought  of  looking  for  it. 

Uliiod  ii  compoiHfd  of  two  parts,  tbe  serum  und  the  globules.  The 
serum  absorbs  and  holds  in  solution  carbonic  acid  in  great  quantity, 
but  has  DO  tcndeucy  uitbor  lu  part  witli  it  or  tu  absorb  oxygen.     The 
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globuif .i,  riiorefore*  are  concluded  to  bo  the  portion  of  tke  blood  which 
IS  operative  in  respiration.  These  globules  contain  a  certain  quantity 
of  iron,  which  frcmi  chemical  tests  is  infnred  to  be  in  the  state  of 
oxide. 

Dr.  Liebig  recognized,  in  the  known  chemical  properties  of  the 
oxides  of  iron,  laws  which,  if  followed  out  deductively,  would  lead  to 
the  prediction  o£  the  precise  series  of  phenomena  which  respiratioii 
exhibits. 

There  are  two  oxides  of  iron,  a  protoxide  and  a  peroxide.  In  the 
arterial  blood  the  iron  is  in  the  form  of  peroxide :  in  the  venous  blood 
we  have  no  direct  evidence  which  of  the  oxides  is  present,  but  the 
considerations  to  be  presently  stated  will  prove  that  it  is  the  protoxide. 
As  arterial  and  venous  .blood  are  in  a  perpetual  state  uf  alternate  con- 
version into  one  another,  the  question  arises,  under  what  circumstances 
the  protoxide  of  iron  is  capable  of  being  converted  into  the  peroxide, 
and  vice  versA.  Now  the  protoxide  readily  cconbines  with  oxygen  in 
the  presence  of  water,  ftnnning  the  hydrated  peroxide :  these  condi- 
tions it  finds  in  passing  through  the  Imigs  ;  it  derives  oxygen  &om  the 
air,  and  finds  water  in  the  blood  itself.  This  would  already  explain 
one  portion  of  the  phenomena  of  Fespiration.  But  the  artenal  blood, 
in  quitting  the  Jungs,  is  charged  with  hydrated  peroxide :  in  what 
manner  is  the  peioxide  brought  back  to  its  former  state  1 

The  chemical  conditions  for  the  reduction  of  the  hydrated  peroxide 
into  the  state  of  protoxide,  are  precisely  those  which  the  blood  meeta 
with  in  orculating  through  the  body ;  namely,  contact  with  organic 
compounds. 

Hydrated  peroxide  of  iron,  when  treated  with  organic  compounds 
(where  no  sulphur  is  present)  gives  forth  oxygen  and  water,  which 
oxygen,  attracting  the  carbon  ^om  the  organic  substance,  becomes 
carbonic  acid ;  while  the  peroxide,  being  reduced  to  the  state  of  prot- 
oxide, combines  with  the  carbonic  acid,  and  becomes  a  carbonate. 
Now  this  carbonate  needs  only  come  again  into  contact  vrith  oxygen 
and  water  to  be  decomposed;  the  carbonic  acid  being  given  off,  and 
the  protoxide,  by  the  absorption  of  oxygen  and  water,  becoming  again 
the  hydrated  peroxide. 

The  mysterious  chemical  phenomena  connected  with  respiration 
can  now,  by  a  beautiful  deductive  process,  be  completely  explained. 
The  arterial  blood,  containing  iron  in  the  form  of  hydrated  peroxide, 
passes  into  the  capillaries,  where  it  meets  with  the  decaying  lissues, 
receiving  also  in  its  course  certain  non-azotized  but  highly  carbonized 
animal  products,  in  particular  the  bile.  In  these  it  finds  the  precise 
conditions  required  for  decomposing  the  peroxide  into  oxygen  and  the 
protoxide.  The  oxygen  combines  with  the  carbon  of  the  decaying 
tissues,  and  forms  carbonic  acid,  which,  although  insufficient  in  amount 
to  neutralize  the  whole  of  the  protoxide,  combines  mtb  a  portion  (one- 
fourth)  of  it,  and  returns  in  the  form  of  a  carbonate,  along  with  the 
other  three-fourths  of  the  protoxide,  through  the  venous  system  into 
the  lungs.  There  it  again  meets  with  oxygen  and  water:  the  free 
protoxide  becomes  hydrated  peroxide ;  the  carbonate  of  protoxide 
parts  with  its  carbonic  acid,  and  by  absorbing  oxygen  and  water,  enters 
ilso  into  the  state  of  hydrated  peroxide.  The  heat  evolved  in  the 
transition  fi'om  protoxide  to  peroxide,  as  well  as  in  the  previtus  oxida* 
tion  of  the  carbon  contained  in  the  tissues,  is  conaidnred  by  Liebig  as 
Nw 
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the  caiLBO  which  sufsiains  the  tempemtiira  uf  tho  body.     Bnt  into  tfan 
portion  <it'  the  jipcculation  we  need  not  enter.* 

This  frxainplc  displavs  the  second  inudo  of  reeolrin^  complex  laws, 
by  the  interpolation  of  intertnAdiati:  links  in  tho  cbuD  ot' causation; 
and  Botno  of  the  stops  of  the  deduction  exiiibil  cusoa  of  the  first  mode, 
that  which  infers  the  joint  eflect  of  two  or  more  caneieA  from  tbur 
aeparoie  eflecta ;  but  to  trace  out  in  detail  these  exemplifications  may 
be  left  to  tho  intelligence  of  tho  reader.  Tho  ihird  mode  is  Dot  em- 
ployed in  tliis  example,  ninre  the  simpler  laws  into  which  those  of 
respiration  are  resolved  (the  laws  of  rbe  chemical  action  of  the  oxides 
of  iron)  wore  ulru'ady  known  laws,  and  did  not  acquire  any  additional 
generality  from  tlicir  employment  in  the  present  case. 

4  3.  The  property  which  salt  possesses  of  preserving  animal  sub- 
stances from  putrefaction  is  reaulvcd  by  Liebig  into  two  more  general 
laws,  the  strong  attraction  of  salt  for  water,  and  the  ncce!M»ily  of  the 
presence  of  water  as  a  condition  of  pulrofaction.  The  iniermcdiate 
phenomenon  w*hich  is  interpolated  between  the  remote  cause  and  the 
efiect,  can  hero  bo  not  merely  inferred  but  seen  ;  for  it  is  a  familiar 
fact,  that  flesh  upon  which  salt  has  been  thrown  i»  speedily  found 
Bwimniiug  tn  brine. 

I'he  second  of  tbe  two  factors  (as  they  may  bo  tf>rmed)  into  which 
the  preceding  low  has  been  resolved,  the  necessity  of  water  to  putre- 
faction, itself  affords  an  additional  example  of  the  Kesolution  of  Laws. 
The  law  itself  is  proved  by  the  Method  of  Difference,  since  flesh  turn- 
pletcly  diied  and  kept  in  a  dry  atmoephcrD  does  not  putrefy,  aa  we 
see  in  the  case  of  (fried  provisions,  and  human  bi>die8  in  very  dry 
climates.  A  deductive  explanaiiun  at  this  sHmo  law  results  from 
Liehig's  speculations.  Tbe  piitrpfartion  of  animal  and  other  azotized 
bodies  is  a  chemical  procc»ti,  by  which  they  fki-c  gradually  dissipated  in 
a  gaseous  form,  chietly  in  that  of  carbonic  arid  and  nminonia ;  now  to 
convert  tlio  carbon  of  tho  animal  substance  into  carbonic  arid  requires 
oxygen,  and  to  convert  the  uzote  iiitu  uniraoiiiu  r(H]uircs  hydrogen, 
which  aie  the  elements  of  water.  The  extreme  rapidity  of  the  puti-e- 
foction  of  azotized  substances,  compared  with  the  gradual  decay  of 
non-azotized  bodies  (such  as  wood  and  the  like)  by  tJie  action  of 
oxygon  alone,  is  explained  by  Licbig  from  tbe  general  law  that 
substances  are  much  more  easily  decomposed  by  the  action  of  two 
difierent  affinities  upon  two  of  their  elements,  than  by  tbe  action  of 
only  one. 

The  purgative  effect  of  salt  with  alkaline  bases,  whcu  edminuttered 
in  concentrated  solutions,  is  explained  by  Licbig  Iroro  the  two  follow 
ing  principles:  Animal  tissues  [such  as  the  stomach]  do  not  abaort 
concentrated  tiolulious  of  alkaline  salts;  ami  such  solutions  </c  ilissolve 
the  solids  contained  in  the  intestines.  Tbe  simpler  law>i  into  which 
the  complex  law  lit  here  resolved,  aie  the  second  of  the  two  foregcnng 

*  Ar  roiTolwralinB  tbe  opinion  ol  Liebig  that  \he  ptoioside  nf  iron  in  the  n'nous  blood 
lacKtly  partially  rurbuniUnl,  lh»  f«rt  ti>«'>rf-ti  iiui;itnile<l  ihnl  Ibe  B>nein  show*.  cni«t  mdl> 
IHM  lo  ■lianib  an  Pittn  qiinitliL;  uf  ntbouic  tii'iit,  sa  furnifilieil  in  dVoirrM'inn  dnnkj.  In 
■ucb  ckwi  tb«  acid  mu<t  combine  with  sonicthinir.  ami  thai  sonicthini;  i*  piolmbl)  the  fttte 

CDZJdo.  It  would  bo  worib  atc-ertaining  whether  the  ['rc'ioxKir  Ur^tf  r>r  iw  caitiotuitr 
the  Rimti^t  facitily  in  abfortnnc  oiyiFcn  nnit  Itirnmg  »feit  inlo  li)')ra(eil  [leroiide  in 
Ibo  lungA.  If  the  cartKinat«,  then  the  IwiH-lti'ial  iiRi-ci.  on  ihf^  nnuiial  rcotiomy.  of  driuu 
which  give  an  artificial  aupply  of  catbonic  acitl  to  the  syatem,  wouM  Im-,  to  '.hal  esteol 
dadticLivel;  deouiDstnled. 
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principtes  coinbiued  with  a  third,  namely,  that  the  peristaltic  ct>ntrac> 
lioo  acts  easily  upun  suhntoiices  in  a  state  of  solution.  T)io  ucgalire 
general  pnipmition,  thiu  animal  substances  do  not  ahnorh  these  salts, 
contributes  to  the  cxplanatiun  by  accountinj^  lor  tho  absence  of  a 
counteracting  cause,  nantely,  absorption  by  the  stoniacli,  whJcli  in  tho 
caae  of  other  substances  poseessod  of  the  requisite  chemical  properties, 
interferes  tu  prevent  them  from  reaching  the  substances  which  they 
are  destined  to  dissolve. 

§  4.  From  the  foregoing  and  similar  instances,  wo  may  seo  the  im- 
portance, when  a  law  of  naliiro  previously  unknown  has  been  brought 
to  light,  or  when  new  light  has  been  thrown  upon  a  known  law  by 
experiment,  of  examining  all  caaoa  which  present  the  conditions  aecoa- 
Bary  for  bringing  that  law  into  action ;  a  process  necessanly  fertile  in 
dcmonNtnLtious  of  special  luws  previously  unsuspected,  and  explana- 
tions of  others  alreany  empirically  known. 

For  instance,  Faraday  ai«covered  by  experiment,  that  voltaic  elec- 
tricity cuuld  be  evolved  frum  u  natural  magnet,  provided  a  eunducting 
body  woro  set  in  motion  at  right  angleft  Cn  thn  direction  of  the  magnet; 
and  this  ho  found  to  hold  not  only  of  small  magnets,  but  of  that  great 
magnet,  tlie  earth.  The  law  being  thus  established  experimentally, 
that  electricity  is  evolved,  by  a  m»gnct,  and  a  conductor  moving  at 
right  angles  to  the  direction  of  its  polet),  we  may  now  Ux>k  out  for  fresh 
instances  in  which  theio  conditions  meol.  Wherever  a  cvnductos 
moves  or  revolves  at  right  angles  to  the  direction  of  the  earth's  magnetic 
poles,  there  we  may  expect  un  cvululion  v(  electricity.  In  the  northern 
rogione,  wbere  the  polar  direction  is  nearly  perpendicular  lo  the  hori- 
zon, all  horizontal  motions  of  conductors  will  produce  electricity;  hori- 
zontal wheels,  for  example,  made  of  metal;  likewise  all  running  streanw 
wilt  evolve  a  current  ot  electricity  which  will  circulate  round  them ; 
and  the  air  thus  charged  with  electricity  may  be  one  of  tlie  causes  of 
tlie  Aurora  Boreali.^.  In  the  equatorial  rej^ons,  on  the  contrary,  upri^t 
wheels  placed  pamllel  to  the  ciiuator  will  originate  a  voltaic  circuit, 
and  waterfalls  iviil  naturally  hrrome  electric. 

For  a  second  example:  it  has  recently  been  found,  chiefly  by  tho 
researches  of  Professor  (_Jr,ihara,  thnt  gases  have  a  strong  tendency  to 
permeate  animal  membranes,  and  diffuse  themselves  tlirough  the  spaces 
which  such  membranes  enclose,  notwillislimding  the  pnwence  of  other 
gases  in  those  spaces.  I'roceediiig  from  this  general  law,  and  roriew 
mg  a  variety  of  cases  in  which  gases  lie  contiguous  to  membranes,  we 
are  enabled  to  demonstrate  or  to  explain  the  following  mone  special 
lawB :  1st.  The  human  or  animal  body,  when  surrounded  with  any  gas 
sot  already  contained  within  the  body,  absorbs  it  rapidly ;  such,  for 
instance,  as  the  gases  of  puti'efying  matters:  which  helps  to  explain 
malaria.  3d.  The  carbonic  acid  gas  of  effervescing  drmks,  evolved 
in  the  f4omacli,  penneutus  its  membranes,  and  rapidly  spreads  through 
the  system,  where,  as  suggested  in  a  former  noto,  it  probably  combines 
with  tho  iron  contained  in  tho  blood.  3d.  Alcohol  taken  into  llie 
stomach  (the  temperature  of  the  stomach  is  above  the  boiling  point  of 
pure  alcohol.)  posses  into  vapor  and  spreads  through  the  system  with 
great  rapidity;  (wliich  combined  with  the  high  combustibility  of  alco- 
hol, or  in  other  words  iia  ready  combination  with  oxygen,  m.iy  perhaps 
help  to  explain  the  bodily  tvarmth  immediately  consequent  on  (frinkin^ 
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■pirituous  liquors.)  dth.  In  any  state  of  the  hody  in  which  pocuim 
gasfls  are  formed  within  it,  these  will  rapidly  exhale  through  nil  paft« 
ofibobody;  and  henco  tlio  rapidity  with  which,  in  certain  iitBtes  of 
diMOMf*,  the  surrounding  stmoflpnero  beromes  ininlrd.  5lh.  The  putnv 
fiution  of  llic  interior  part£  of  a  carcass  will  pi'ouocd  ns  rapidly  xis  that  of 
tht^  exterior,  from  the  ready  pas«Af;c  outwurdp  of  the  gatfcous  pro<Iiicli. 
Gth.  The  exchange  of  oxygen  and  carbonic  arid  in  the  lungK  in  not  pre- 
vented but  rather  pmniotc-d.  by  the  intcnrenlioD  of  the  membrane  of 
the  lun^s  «nd  the  coat«  of  the  blood  vessel*  between  tlic  bltmd  und  the 
air.  It  is  necessary,  however,  that  tlierc  should  bo  a  mibulance  in  lit; 
blood  with  which  tho  oxygen  of  the  air  may  imtoediately  combioo, 
otherwise,  instead  cS  pait«ng-  into  the  blood,  it  would  pcrmeato  the 
whole  organism ;  and  it  in  ncC'Cssary  that  the  carbonic  acid,  a«  tc  ift 
formed  in  the  capillaries,  should  also  find  a  Hubulonce  in  tho  bliKHl  wid) 
which  it  can  combine ;  otherwise  it  would  leave  the  body  at  all  pointa, 
ittsteofl  of  being  discharged  through  llie  lungs. 

f  5.  The  following  is  a  deduction  which  confirms,  by  erxplaintng,  tne 
old  but  not  undisputed  empirical  generalization  that  soda  powders 
weolcrn  tho  human  system.  These  powders,  consisling  of  a  mixture 
of  tartaric  acid  with  bicarbonate  of  soda,  from  which  the  carbonic  acid 
is  act  free,  must  pass  into  the  stomach  as  tartmio  of  ttoda.  Now, 
neutral  tartrates,  citrates,  and  acetates  of  the  alkalis  are  found,  in  their 
passage  through  tho  system,  to  be  changed  into  carbonates;  and  to 
convert  a  tartrate  into  a  cnrboniito  requires  an  additional  quantity  of 
oxygen,  the  abstraction  of  which  must  lessen  the  oxygen  destined  for 
aSBimilotioti  with  the  blood,  and  tn  the.  qimntiry  of  which  tho  Tigorotn 
action  of  tho  human  v^ysicm  is  proportional. 

Tho  instances  of  now  theories  agreeing  with  and  explaining  old  era* 
piricisms,  are  innumerable.  All  the  jnst  remarks  made  by  experienced 
petvons  on  human  character  and  conduct,  are  so  many  special  lows, 
which  the  general  1rw<i  of  ilia  human  mind  explain  and  resolve.  Tho 
empirical  generalizations  on  which  the  opemtions  of  the  arts  havfl 
u.Hua!ly  been  founded,  an)  c^intinuaMy  Jtisufied  and  confirmed  on  the 
one  hand,  or  rectified  and  improved  on  the  other,  by  the  discoTery  of 
the  simpler  scientific  laws  on  which  tho  efficacy  of  tliosc  operatioiw 
ilepends.  The  effects  of  the  rotation  of  crops,  of  tho  various  manuree, 
and  the  other  processes  of  improved  agriculture,  have  been,  for  the 
first  time,  resolve*!  in  our  own  day  into  known  laws  of  chemical  and 
organic  action,  by  Davj*  and  Liebig.  The  processes  of  the  healing 
art  arc  even  now  mostly  empirical ;  their  eihcocy  is  concluded,  in  eaco 
instance,  fiviro  a  special  and  most  precarious  experimental  geneializa- 
lion :  hat  ns  scicmco  ad^'ance8,  in  disctvering  tho  simple  laws  ofclurm- 
istry  and  phyGiology,  progress  is  made  in  aticertaiiiin^  ibc  intermediate 
links  in  the  series  of  phenomena,  and  the  more  general  laws  on  which 
ihcy  depend  :  and  thus,  while  the  old  processes  are  either  exploded, 
or  tlieir  efficacy,  in  so  far  as  real,  explained,  improved  processes, 
fuunded  on  the  knowledge  of  proximate  causes,  are  continually  mg 
gested  and  brought  into  tise.*     Many  even  of  the  truths  of  geomeCr} 

*  It  was  tn  old  |cq«mUistian  in  mtftrr.  thst  tight  twDdsgin;  bsd  s  tcndracj-  lo  prwen 
sr  disnnie  local  inllunmatioRi.  Thi>  wqumrr  Imiiib.  in  tlw  ptogntm  of  pnyrioiofica. 
biowlMt*.  t«K)WMl  Into  mtu«  Kvnnnil  law*.  W  lo  (he  importaM  mrgical  invnrtiaD 
ncmtlf  nud«  by  Dr.  Acnott,  Uit  tieMtnenl  of  LockI  mflammMtoa  and  lan»n  by  nMww  m 
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iram  gonoralizaJions  firom  experieuce  before  they  were  deduced  iron 
firBt  priuciplue.  Thu  quiulraturo  of  thu  cycloid  was  first  eiTectod  by 
mesAarement,  or  rather  by  weighing  a  cycloidal  card,  and  comparing 
iu  weight  wicfa  that  of  a  piece  cusiiiiilar  card  i^kiiotva  dImeiuionB. 

§  G.  To  the  foregoing  examples  from  physical  science,  let  u<t  add  an- 
other  from  mcotul.  The  following  is  oiio  of  the  ttiiiiple  laws  of  mind: 
Idoaa  of  a  pleasuralile  or  painful  character  form  aAAociations  more  easily 
and  strongly  than  other  ideas,  that  is,  they  become  associated  after  fewer 
Uteetitious,  and  tlie  misocialiou  is  more  durable.  This  \s  an  oxpeii- 
PBtitol  law,  grounded  upon  tlie  Method  of  Difference.  By  deduction 
from  this  law,  many  of  the  more  special  luws  which  experience  shows 
lo  exist  among  paiticular  mental  phenomena  may  bo  demonstrated 
ond  explained  : — the  ease  and  rapidity,  for  instance,  with  wtiicli  llmughta 
cotmccted  with  our  pawions  or  our  muru  cherished  interests  are  eaci- 
bad.  and  the  fimt  hold  which  the  facts  relating  to  them  have  on  our 
memory;  the  \'ind  recollectian  we  retain  of  minute  circumstances 
which  accuupouied  any  object  or  o%'ent  that  deeply  interested  us,  tmd 
of  the  limes  and  places  in  which  we  have  been  very  happy  or  very 
miserable ;  the  horror  with  Avfaich  we  view  the  accidental  instm- 
ment  of  any  occunence  which  locked  us,  or  the  locality  where  it 
took  place,  aiid  the  pleasure  we  derive  from  any  memorial  of  po-tt 
onjoymcul ;  all  these  effects  being  proportional  to  the  sensibility  of 
the  intlividual  mind,  and  to  the  consequent  intently  of  tlie  pain  or 
pleasure  from  which  the  asftociation  originated.  It  has  been  suggested 
Dy  the  able  writer  of  a  biographical  sketch  of  Ur.  Priestley,  in  one  of 
our  montlily  poriodicalfl,  thai  iho  same  elementary  law  of  our  menial 
ooosdtulion,  suitably  followed  out,  would  explain  a  Tariety  of  mental 
phcmomena  hitherto  inexplicable,  and  in  particular  some  of  the  fiinda- 
montal  diversities  of  human  character  and  genius.  Our  astHJciatiotis 
being  of  two  Borts,  either  between  synchronous,  or  between  sucoessive 
impressions ;  and  the  Intlucnce  of  the  law  which  renders  associations 
stronger  in  proportion  to  thu  pleasurable  or  painful  charticter  of  the 
imprcnisiaaB,  being  felt  with  pecubar  force  in  the  synchrnnons  class  of 
aseuciations  ;  it  is  remarked  by  the  writer  referred  to,  that  in  minds  of 
strong  organic  sonsibibty  synchronous  associations  will  bo  likely  to 
predominate,  producing  a  tendency  to  conceive  things  in  picturoa  and 
m  the  concrote.  clirtlied  In  all  their  altribulcs  and  circumstances,  a 
mental  habit  which. is  commonly  called  IiTt.agination,  and  is  one  of  the 
peculiarities  of  the  painter  and  the  poet ;  while  persons  of  more  moder- 
ate Busceptibilit}'  to  pleasure  and  pain  will  have  a  tendency  to  asao- 
ciate  facts  chiefly  in  the  <irder  of  their  succession,  and  if  they  possess 
mental  eupcriority,  will  addict  themselves  to  history  or  scieuco  rathoi 
than  to  creative  art.  This  iuteroslitig  speculation  the  author  of  tlie 
present  work  has  endeavored,  on  another  occasion,  to  pursue  further, 
and  to  explain,  by  means  of  it,  the  leading  peculiarities  of  tliu  poetical 
temperament.  It  w  at  least  an  example  which  may  serre,  instead  ol 
many  others,  to  show  tlie  extensive  ^cope  which  exists  for  deductive 

u  eqosbls  prefsare,  prodnond  by  a  bladdor  paniallv  lilltv!  wilti  lir.  The  prennre,  bj 
kSepittg  bacR  thn  l>Ioou  ftotn  lh(-  pari  jircvr-iLtH  ihi!  iJifiamiiintiiin,  or  the  tumor,  from  liRin| 
noorUlMdt  in  itw  caa«  of  inllaiumittioa,  tl  leiDuvca  tha  atimuluM,  whicli  the  Orifan  ia  unfit 
to  fMcira :  in  tlio  cue  of  tumora,  by  kct^pinit  btck  lti«  nulnlive  (laul,  it  cnuws  Ibo  al'Wip- 
tioD  of  mallei'  to  excflrd  the  supply,  and  th«  diseued  mas  U  gndoslly  abaculiMi  and  dis- 
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invcsugation  in  tbo  important  and  so  cmincntljr  imperfect  ScicDoo  ol 
Mind 

§  7.  Th6  copiousness  with  which  I  have  exemplified  tbo  Uiscovorj 
and  explanation  of  Bpeciol  lawn  of  phcnoroona  fay  deduction  from  sim- 
pler and  more  ^irneiil  ones,  wtm  pnimptcd  hy  a  desire  to  chBrBrlcnx« 
rhinrly,  and  plaro  in  its  due  pottilinn  of  imponnnre,  the  Deductive 
Method;  which,  in  the  present  state  of  knowledge,  is  destined  irrevo- 
Mbly  to  prcdominnrc  in  the  course  of  »cientilir.  inveKligaiion  from  tbia 
time  fonvard.  A  revolution  is  peaceably  and  progrcaaiToly  effecting 
Itself  in  phllotiophy.  the  reverse  of  that  to  tvhich  Uoron  has  ntlaclied  his 
name.  Thnt  great  msn  cbanerd  the  nieihnd  of  the  Kcirnces  fi'Oill 
deductive  to  experimental,  and  it  h  now  rapidly  rcvcrtini^;  from  experi* 
mental  to  deductive.  Hut  the  dcducnonii  wliirh  naroii  aholifthed  wen 
from  premisses  hastily  snntcfaed  up,  or  arbitrarily  assumed.  1'he  prin- 
ciples were  neither  established  by  le(*itiniale  canons  of  ctperinicutBl 
inquiry,  n«)r  iho  results  tested  by  thai  indirspensablo  element  of  a 
rational  Deductive  Method,  verification  by  specific  experience.  Be- 
tween the  primitive  Method  of  Deduction  and  tliat  which  I  hsvfl 
onempted  to  do6nu,  there  is  alt  the  difTerencu  which  exists  between 
the  Aristotelian  physics  and  the  Newtonian  theory  of  the  beavenB. 

That  the  advances  henceforth  to  be  expected  even  in  physical,  and 
BtiU  muru  in  mental  and  social  science,  will  be  chiefly  the  nrault  of 
deduction,  is  evident  from  the  f^enoral  considerations  already  adduced. 
Amon^  subjects  realty  accessible  to  our  fiicultics,  those  which  stitt 
i-ermun  in  a  stote  of  dimness  aud  uncertainty  (rhc  luccession  of  their 

Iihennmena  not  having  yet  been  brought  under  fixed  and  recognizabltt 
ftwfl)  are  mostly  those  of  a  very  complex  chnrarter,  in  whjcli  many 
Oftcnts  arc  at  work  together,  and  their  effects  in  a  constant  stAts  o£ 
blcodiug  and  inttTmixture.  The  diaenian^ling  of  these  crowing  throada 
is  a  task  attended  witli  difficulties  which,  as  we  have  already  shown, 
are  snsireptlblo  of  solution  by  the  inslrunx^nt  of  deduction  akne. 
Deduction  is  the  great  scienti6r.  work  of  ihe  present  and  of  futura 
ages.  The  portion  henceforth  reserved  for  specific  experience  in  the 
achievements  of  science,  is  mainly  that  of  suggesting  hints  to  be  fol- 
lowed up  by  the  deductive  inquirer,  and  of  confirming  or  checking  hie 
conclusions. 


CHAPTER  XIV. 

OP  TDB  LnOTero  TBB  KXPLANATION  OF  LAWS  OF  NATUBB;  AND  OT 

BTftmiesEe. 

§  1.  Thx  preceding  considerations  have  led  us  to  recognize  a  dis> 
tinction  between  two  kinds  of  lawn,  or  observ'ed  uniformities  in  nature, 
ultimate  laws,  and  what  may  be  termed  derivative  lau**.  Derivative 
laws  are  such  as  are  deducibic  from,  and  may,  in  any  of  the  modes 
which  wo  have  pointed  out,  bo  resolved  into,  other  and  more  general 
ones.  Ultimate  laws  arc  these  which  cannot.  Wc  are  not  sure  that 
any  of  the  nnifonnitios  which  we  are  yet  acquainted  wiih  are  ultimate 
btws;  but  w<!  kni>w  that  there  must  be  ultimate  laws ;  and  that  every 
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ruAolulion  of  a  dorif  ative  law  into  more  general  laws,  brings  us  noater 
bo  them. 

I  Siiico  we  arc  continually  discoverinf^  tliat  uniforrDiiies,  uoi  previously 
known  to  bo  other  than  uUitnate,  arc  derivative,  and  resolvable  into 
more  ^neral  laws;  since  (in  other  words)  wo  are  conlinually  discover- 
injf  an  explanation  of  uomo  sequence,  which  was  previously  known  only 
as  a  fact;  it  becomes  an  interosliu;;  quostiun  whether  (hero  are  any  ne- 
<!e«sary  limits  lo  this  phitoKophtcal  operation,  or  whether  it  may  proceed 
until  all  the  uniform  ecquoncos  in  nature  are  reiwlved  into  some  one 
univcrsut  law.  For  tbiis  sooms,  at  first  sif^ht,  to  be  thu  ultiraatum 
towards  which  thu  pn>gre8s  of  induction,  by  the  Deductive  Method 
nMting  on  a  basi»  of  obcwrvaiion  and  cxpcrimont,  is  progressively 
tending.  Projects  of  thia  kiml  were  universal  in  the  infancy  of  philo- 
sophy; any  speculations  which  held  out  a  less  brilliant  prospect,  being 
in  tlioito  early  time:*  duciuud  not  worth  pursuing.  Atid  tho  idea 
roc«ivo«  so  much  apparent  countenance  from  tho  nature  of  the  moat 
remarkable  achtuvemunta  of  muderu  science,  that  speculaturs  are  evon 
BOW  t^^nslantly  rising  up  (more  often  on  tlic  continent  of  Guropo  than 
in  Ibis  island)  who  profess  cither  to  have  solved  the  problem,  or  to 
sugKOSt  modes  in  which  it  may  one  day  be  solved.  Even  whore  pre* 
tensions  of  this  magnitude  are  not  made,  the  character  of  tho  solutiooa 
which  ore  given,  or  sought,  of  uarlJcular  classes  of  phenomena,  oflcn 
involved  such  concoptioiia  of  wnat  conntitvites  explanation,  as  would 
render  tho  notion  of  explaining  all  phenomena  whatever  by  meaos  Of' 
60n*e  one  caujie,  or  law,  perfectly  admissible. 

^  2.  It  is,  therefore,  usuful  to  remark,  that  the  ultimato  Laws  of  Na 
tore  canuot  possibly  be  less  numerous  than  the  distinguishable  sensatioiw 
orothcr  RjebugH  of  our  nature; — those.  I  mean,  which  are  distinguiahabla 
&om  one  another  in  quality,  and  not  merely  in  <]uantity  or  degree.  For 
oxaraplc;  sinco  thoro  is  a  pbenomuaon  tui gcncr'n,  called  color,  whirii 
our  consciousness  testifies  to  bo  not  a  particulir  degree  of  some  t>thei 
phenomenon,  as  heat,  or  odor,  or  motion,  but  intrinsically  unlike  all 
others,  it  follows  that  there  are  ultimate  laws  of  color  ;  that,  although 
the  facts  of  color  may  admit  of  explanation,  they  never  can  bo  ox- 
ulaiiied  from  laws  of  heat  or  odor  aluuc,  or  of  motiun  alono,  but  that 
however  far  the  explanation  may  be  carried,  there  will  always  remain 
in  it  a  law  of  color.  I  do  not  mean  that  it  might  not  possibly  be  sliown 
that  some  other  phenomenon,  some  chemical  or  mecfianical  action,  for 
example,  invariably  precedes,  and  is  the  cause  of,  every  phenomenon 
of  color.  But  alUiough  this,  if  proved,  would  ho  an  important  oxten- 
Mod  of  our  knowledge  of  nature,  it  would  not  explain  how  or  why  a 
motion,  or  a  chemical  action,  should  produce  a  sensation  of  color ;  and 
however  diligent  might  be  our  scrutiny  of  the  phenomena,  whatever 
number  of  hidden  hnks  we  might  detect  in  the  chain  of  causation 
Cerminatiug  in  thu  color,  the  last  link  would  tttill  bu  a  law  of  color,  not 
a  law  of  motion,  nor  of  any  other  pbenomoiion  whatever.  Nor  does  this 
observation  apply  only  to  color,  as  compared  mth  any  other  of  the  great 
clanseA  of  sensnlions  ;  it  applies  to  every  particular  color,  as  compared 
with  others.  White  color  can  in  no  manner  be  explained  exclusively 
by  the  laws  of  tltc  production  of  red  color.  In  any  attempt  to  explain  it, 
wo  cannot  but  introduce,  as  one  element  of  tho  explanation,  the  prop- 
_M>mu  axitucedtnit  or  otbot  produces  the  sensation  of  white. 
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Tlio  i<Iuul  limit,  llitirefore,  of  tbn  oxplitoaiioii  o{  tiatunil  phoiumietu 
(towarcU  which  a»  towards  otht^r  ideal  limiut  \vn  arc  constantly  tendiDg' 
without  tho  prospect  uf  over  completely  attatnins;  iU)  would  be  to  show 
that  each  distinguiAhable  variety  of  onr  sensations,  or  other  staiea  of 
coiuciouaness,  has  only  one  sort  of  canse;  chat,  for  exunple,  wheuevsr 
wo  perceive  a  while  color,  chore  m  some  ono  conditior  or  set  of  c««i- 
diiiotu  which  is  always  presont,  and  the  presence  of  wliich  always 
produces  in  us  that  sonftaliim.  As  long  as  there  nru  several  known 
modes  of  production  of  &  phenomenon,  (nei-eral  different  nuhstancas, 
for  instance,  which  have  the  property  of  wlutctices,  and  between 
whicii  wc  cannot  trace  any  other  reecmblance)  so  lon^  it  is  not  im- 
possible that  one  of  these  raoiles  of  production  may  ha  resohred 
into  Bnother,  or  tliat  all  of  them  may  bo  resolved  into  some  more 
general  mode  of  production  not  hitherto  recognized.  Unt  when  the 
modes  of  production  are  reduced  to  one,  we  cannot,  in  point  of  sim* 
plification.  tfo  any  fuither.  This  one  may  not,  after  all,  bo  tho  ultimate 
mode ;  there  may  be  other  links  to  bo  discovered  between  the  sii|^ 
posed  cause  and  the  effect;  but  we  can  only  further rosolve  the  knows 
law,  by  introducing  some  other  law  hithr^rto  unknown ;  which  will  iioi 
diminish  the  number  of  ultimate  laws. 

In  what  roses,  nceordingly,  has  science  been  most  succesdiU  hi 
explaining  phenomena,  by  resolving  their  complex  laws  into  laws  of 
greater  simplicity  and  generality  1  Hitherto  chiefly  in  coses  of  tho 
pmpa^tion  of  various  phenomena  through  space:  and,  first  and  prin- 
cipally, the  most  extciistvc  and  important  of  all  facts  uf  tnat  doscriptioo, 
tlio  fact  of  mutinn.  Now  this  i^  entiruly  what  might  be  expected  fron 
the  principles  which  I  have  laid  down.  Not  only  is  motion  one  of  the 
must  universal  of  all  phenomena,  it  is  also  (as  miglit  bo  expected 
from  the  former  circumstattce)  one  of  those  which,  apparently  at  least, 
are  pi-ndnced  in  the  greatest  number  of  ways:  but  the  phenomenon 
itself  is  always,  to  our  sensations,  the  same  in  every  respect  but  degree. 
Differences  of  duration,  or  of  velocity,  are  evidently  diflerencos  in 
degree  only;  and  dtflerenccs  of  direction  in  spare,  which  alone  bu 
any  semblance  of  l>o)ng  a  distinction  in  kind,  entirely  disappear  (so  fiir 
as  our  sensations  ore  concerned)  by  a  change  in  our  own  position  i 
indeed  the  very  same  motion  appears  to  us,  according  to  oar  positioti, 
to  take  place  in  every  variety  of  direction,  and  motions  in  every 
different  direction  to  take  place  in  ttio  same.  And,  again,  motion  in 
a  straight  lino  and  in  a  curve  are  no  vtherwiso  distinct  than  that  the 
one  is  motion  continuing  in  the  same  direction,  the  other  is  rontion 
which  at  each  instant  changes  its  direction.  There  is,  therefore, 
according  to  the  views  I  have  stated,  no  absurdity  in  supposing  that 
all  motion  may  be  produced  in  one  and  the  same  way ;  by  llie  same 
kind  of  cause.  Accordingly,  tho  greatest  achiovements  in  physical 
flcience  have  consisted  in  resolving  one  ohBer\-od  law  of  the  production 
of  mmion  into  the  laws  of  other  known  modes  of  production,  or  the 
laws  of  several  such  modes  into  one  more  general  mode ;  as  when  the 
fall  of  bodies  to  the  earth,  and  the  motions  of  the  pluiots,  wero  brought 
under  the  ono  law  of  the  mutual  uttructiuu  of  all  particles  of  matter; 
when  the  motions  Paid  to  bo  produced  by  magnetism  were  shown  to  be 
produced  by  electricity  J  when  the  motions  of  fluids  in  a  loteral  direc- 
tion, or  even  contrary  tn  the  direction  of  gravity,  were  nhown  to  be 
produced  by  gravity ;  and  the  like.     There  is  an  abundance  q£  diaciaei 
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oimotiDn  Btill  unresolrwl  into  one  anoftier;  grsritatinn,  hefli, 
Lricity,  clieiniciil  action,  ncrvuus  action,  and  so  foith ;  but  linwovar 
robable  it  roay  he  that  these  difTerent  moiioA  ot*  produciiun  of  mo- 
tbould  ever  actually  be  resolved  into  one,  the  oitempc  no  to  rennlve 
them  id  perfeetly  legitimate.  For  though  these  variotis  causea  produce, 
in  olfaer  rcs[>ecu,  sonsationd  intrin^^i Rally  diHereiit,  ami  are  not,  there- 
fore, caimblc  of  being  resolved  into  one  another,  yet  in  so  far  aa  they 
lUI  pmdiifp  morion,  it  in  fjuire  possible  that  the  immediate  antecedent 
of  the  mution  may  in  all  these  different  cases  bo  the  same;  that  the 
otbtM*  causes  may  produce  mution  throuf^h  the  intermediate  anjacy  uf 
bettt,  for  iiuitan<:e,  or  of  electricity,  or  of  nome  common  medium  yot 
CO  be  discovered. 

We  need  not  extend  our  illustration  to  other  cases,  as  for  instiinca 
u>  the  propafifation  of  light,  sound,  heat,  electricity.  Sec,  throuirh  space, 
or  any  of  the  other  pheuomena  which  have  been  found  ausccptible  af 
explanation  by  the  reaohition  of  their  obtierved  lawn  iutn  more  general 
law*.  Enough  has  been  said  to  diKplay  the  difference  between  the 
kind  of  ojcplanntion  mul  resolution  of  laws  which  is  chimerical,  aad 
that  of  which  the  accomplishment  is  the  great  aim  of  philosopliy  ;  and 
to  show  into  what  sort  of  elements  iiw  resoludou  must  be  cScciod, 
il*  at  all. 

$  3.  As,  however,  there  is  scarcely  any  of  the  principles  of  a  true 
melbad  of  philof>ophizing  which  does  not  require  to  be  yarded  against 
errors  on  both  side»,  I  muut  enter  a  caveat  ngaiuHt  aiiutlier  mittupprehon- 
sion,  of  a  kind  direc;tly  contrary  to  the  preceding,  and  against  which 
there  is  t>"r  more  necessity  lo  be  on  our  guard,  as  it  has  the  appear 
ance  of  being  ei>untciianced  (for  I  am  persuaded  that  it  is  only  the 
appearance)  by  so  great  a  thinker  as  M.  Auguste  Comle.  Thut  phi- 
lo&npher,  among  other  occasions  on  which  hti  has  condemned,  with 
seme  asperity,  any  attempt  to  explain  phenomena  which  are  "  evidently 
primordial"  (meaiMng,  ai>parent)y,  no  more  than  that  every  such  pfae- 
Domenon  mtist  have  at  least  one  peculiar  and  inexplicable  law,)  has 
spoken  of  the  attempt  to  furnish  any  explanation  uf  the  culor  belonging 
lo  each  substance, "  la  couleur  elemenlaire  propre  i  chaque  subfttance," 
asoSMntially  illusory.  "  No  one,"  says  be,  "  in  our  time,  altemjpte  to 
explain  the  particular  specific  gravity  of  each  substance  or  of  each 
structure.  Why  should  it  \ye  otherwise  as  to  the  »peci6c  color,  the 
notion  of  which  is  undimblcdiy  no  less  primonlial '{"* 

Now  although,  as  M.  Oomte  elsewhere  obsen'es,  a  color  must  al- 
ways i-eraain  a  different  thing  fr()m  a  weight  or  a  sound,  it  ought  not 
to  be  forgotten,  and  nntwithsianding  these  expressions,  cannot  possibly 
be  furgolten  by  M.  Comie,  iliat  varielied  of  color  might  nevertheless 
follow,  or  correxpund  to,  given  varietiuM  uf  wri^ht,  or  anund,  or  some 
other  phenomenon  as  different  as  thesf>  are  from  color  itself.  It  is  oae 
quostioo  what  a  thing  is,  and  anuther  what  it  depends  upon ;  and 
although  to  ascertain  the  conditions  of  an  elementary  phenomenon  is 
not  to  obtain  any  new  insight  into  the  nature  of  the  phenomenon  itself, 
tliat  is  no  roa«uu  against  attempting  to  discover  too  conditions.  M. 
Comte's  interdict  against  endeavoring  to  reduce  distinctions  of  color  to 
any  common  principle,  would  have  held  equally  good  against  a  like 
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Bltempt  an  iho  eubjucl  of  JiBlinclitins  of  wvunl ;  wliicli  neverthoi 
nave  liuen  found  tci  bo  imnacdiately  preceded  and  cAused  bv  d» 
guialiablc  variptics  in  tbe  vibiittiurisof  elastic  bodies:  altbou^b  a  sound, 
no  doubt,  is  quite  as  diflerent  aa  a  color  is  from  any  molitin  of  potticlea. 
ribratof)'  or  otberwiso.  Wo  niigbt  add,  tliat,  in  tbo  case  of  colon, 
there  are  strong  poaitive  indications  that  tbey  arc  not  uliiinaic  pmpor- 
dea  of  iho  diiTereut  kinds  of  substances,  but  depend  upon  cunditioiu 
eapable  of  being  superinduced  upon  all  substances;  since  there  is  no 
substance  which  cannot,  according  lo  the  kind  of  light  ihnjwn  upon  it, 
be  made  to  sssume  any  color  wo  think  fit ;  and  since  almost  Bvery 
change  in  the  mode  of  aggrugiition  of  the  particles  of  the  same  sub- 
stance,  i^  attended  with  oltoracionn  in  its  color,  and  in  its  optical  pnn^ 
ortics  generally. 

The  roal  defect  in  the  Qirempts  which  have  boon  mado  lo  account 
for  colors  by  tbc  vibratiuna  uf  a  fluid,  is  not  that  the  attempt  itself  is 
unphilosophicul,  but  that  the  exiiitciico  of  tho  fluid,  and  the  fact  of  its 
vibniiury  motion,  are  not  proved ;  but  are  assumed,  on  no  other  ground 
than  the  facility  thoy  are  supposed  to  afTonl  of  explaining  the  phenom- 
ena. And  these  euusidcralions  lead  us  to  tho  important  question  of 
the  propter  use  of  scientiBc  hypotheses ;  a  subject  the  connexion  at 
which  with  that  of  the  e\plauatiuti  of  tho  phenomena  of  nature,  and  td 
tho  necessary  limits  to  that  explanation,  needs  not  be  pointed  ouL 

5  i.  An  hypothesis  is  any  supnoiiition  which  we  make  (either  with- 
out actual  evidence,  or  upon  evidence  avowedly  insufficient),  in  order 
to  eudcavur  to  deduce  from  it  conclusions  in  accordance  with  &«• 
which  arc  known  to  be  real ;  under  the  idea  iliac  if  the  t-onclusinns 
to  which  the  hypothesis  leads  are  known  truths,  the  hypothesis  itself 
eUhor  must  be,  or  at  least  is  likely  to  bo,  true.  If  the  hypothe-sin  relate* 
.to  ibe  cause,  or  mode  of  production  of  a  phenomeoon,  it  will  serve,  if 
admitted,  to  explain  such  facts  as  ore  found  capable  nf  being  deduced 
from  it.  And  this  explanation  \»  the  purpose  of  many,  if  not  most 
hypotheses.  Since  explaining  in  the  scientilic  sense  rueuua  resolving 
an  unifiinuity  which  is  not  a  law  of  causation,  into  tho  laws  of  cautta- 
tiun  from  which  it  results,  or  a  complex  luw  uf  causation  into  simpler 
and  moro  general  ones  from  which  it  is  capable  of  being  deductively 
inferred  ;  if  (here  do  not  exist  any  known  taws  which  fulfill  this  reipnre< 
menr,  wo  may  foign  or  imagine  some  which  would  fulfill  it ;  and  this  is 
making  an  hypothesis. 

Au  hypothesis  being  a  mere  euppodtion.  there  are  no  other  limits 
to  hypotheses  than  those  of  the  human  imagination  ;   we  may,  if  we 

flea.ie,  imagine,  by  way  of  accounting  for  an  effect,  some  cause  of  a 
tnd  utterly  unknown,  and  acting  according  to  a  law  altogother  Ho- 
titious.     Hut  as  hypotheses  of  this  sort  would  not  have  any  of  the 

Elausibiliiy  belonging  to  those  which  ally  theraselves  by  analogy  with 
no\vn  laws  of  nature,  axul  besides  would  not  supply  the  want  which 
arbitrai-y  hypotbettes  are  generally  invented  to  satisfy,  by  enabling  the 
imagination  to  represent  to  itself  an  nltiu-ure  pbenoraenon  in  a  familiar 
light ;  there  is  probably  no  hypothesis  in  the  history  of  acwnvxi  in  which 
both  the  agent  itself  and  the  law  of  its  operation  were  fictitious.  Either 
the  phenomenon  assigned  as  tho  cause  is  real,  but  the  law  according  to 
which  it  acts  merely  supposed  ;  or  the  caiutn  is  fictitiou-t,  but  is  sup- 
posed  to  produce  its  cfiecta  according  to  lawn  similar  to  those  of.  some 
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icnown  cJaM  of  phetinmena.     An  instant-e  of  the  firtit  kind  is  afforded 

bjr  the  different  euppofiitioos  nwpccting  the  law  of  the  planetary  ceo- 

Caral  foire,  nnterinr  to  the  discovery  of  the  true  law,  that  the  force  varios 

^LS  tbe  inverse  tiqiiarc  of  the  distance ;  which  was  itself  Buggomed  hy 

Itittwtou,  in  the  iiret  in.ttance,  as  an  liypothc«ia,  und  was  Tcritied  by 

proWng  thai  it  led  deductively  to  Kepler's  laws.     HypotlieiteR  of  tbe 

second  kind  are  such  as  thu  vortices  o!  Descartos.  which  were  fictitious, 

t>ut  were  suppoiscd  to  obey  the  kno^m  laws  of  rotatory  motion  ;  or  tbe 

"C^To  rival  liypotlieacd  reiipccting'  the  nature  of  light,  the  one  ascribing 

Xhe  pliRDomoiia  >o  a  fluiJ  emitted  Irom  all  luminous  bodies,  the  otlier 

(now  more  genamlly  received)  atlribiuing  them  to  vibratory  motiiins 

among  tbe  particlBS  uf  an  othor  pervading  all  ttpace.    Of  the  existence 

of  oillior  fluid  there  is  no  evidence,  save  the  explanation  they  are  cal- 

cuJued  to  afford  of  some  of  the  pfaenomona;  but  they  are  nupposed  to 

produce  their  eficcta  according  U>  known  laws  ;  tbe  ordinary  latrs  of 

ccmiinueil  locomotion  in  the  one  case,  and  in  the  otiior.  tliosa  of  the 

propagalivn  of  undulatory  moveinenta  among  tbe  pajticles  of  an  elastic 

fluid. 

According  to  the  foregoing  remarks,  hypotheses  are  invented  to  en- 
able iho  Uuduutivu  Method  to  be  curlier  applied  lo  pbenonieiia.  But* 
in  order  to  di«('over  die  cause  of  any  phenomena  by  tbe  Dediiciive 
Method,  the  prucesui  mu»t  consist  of  Uirvc  parts ;  induction,  ratiocin- 
ation, and  venfication.  Induction,  (the  place  of  which,  Imwever,  may 
be  Buppliod  by  a  prior  deduction,)  to  ascertain  the  laws  of  the  causes; 
mliocinalinn,  to  compute  frcrni  those  laws,  bow  the  causes  will  oper- 
ate  in  the  panicular  combiDalion  knotvn  to  exist  in  the  cojte  in  band; 
vrritiraliuii,  by  a^inpariiig  this  cttlculnlcd  effect  with  the  aitual  phe- 
numenon.  No  one  of  these  tliree  pails  of  the  procces  can  be  dis- 
penoed  with.  In  tlio  gi-eat  de^luction  which  proves  the  identity  of 
gravity  and  the  central  force  of  tbe  solar  system,  all  tbe  three  are 
fuund.  First,  it  is  proved  from  the  moon's  motions,  that  the  earth 
attracts  her  with  a  force  varying  as  the  inverse  sauare  of  the  distance. 
This  (though  partly  dependent  on  prior  deductions)  corresponds  to 
the  first,  or  purely  inductive  step,  the  asrertainment  of  the  law  of  the 
cause.  Secondly,  from  this  law,  and  from  the  knowledge  previously 
obtiiincd  of  the  inounV  moan  difilance  from  the  earth,  and  of  tlw  actual 
amount  of  her  deflexion  fn>m  the  tangent,  it  is  ascertained  witli  wbal 
rapidity  the  earth's  attraction  would  cause  her  to  fall,  if  she  were  no 
further  off,  and  no  marc  acted  upon  by  extraneous  forces,  than  terres- 
trial  bodies  are :  this  Is  tbe  second  stop,  the  ratiocination.  Finally, 
this  calculated  velociiy  being  compared  with  the  obser\'ed  velocity 
with  which  all  heavy  bodies  fall,  by  mere  gravity,  towurds  ihe  surface 
of  liie  uarth,  (namely  aixluon  feet  in  tho  firsi  second,  forty -eight  in  the 
second,  and  so  forth,  in  the  ratio  of  the  odd  numbei-s,  1,  3,  5,  &c..)  the 
two  <)uancities  were  found  to  agree.     Tho  order  in  which  I  have  hero 

Cneiited  tho  three  steps  was  not  the  exact  order  of  their  discovery  ; 
it  is  their  correct  logical  order,  as  portions  of  the  proof  that  the 
same  attraction  of  the  earth  which  causes  the  moon's  motion,  causes 
,       also  the  fall  of  heavy  bodies  to  the  earth:  a  proof  which  is  thus  com- 
plete in  all  its  pait«. 

Now,  the  Hypothetical  Method  Buppressea  the  fint  of  the  three  atep^, 
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the  inducdon  to  aacertain  the  law;  oihI  contentB  itgolf  with  tAo  otner 
two  o))cration«,  rfttiuciiiutiiui  and  veriiication ;  tba  law,  wliich  is  res 
toaed  ftnm,  being  a!uninied,  in)it«ad  of  prored. 

This .  process  may  evidently  be  legitimate  upon  one  mippositiaa, 
namely,  it*  the  luiiure  oftlie  cunc  bo  such  that  iHe  Hiial  Ktcp,  lite  verifi- 
cadnn,  itliall  amount  in,  and  fulBIl  tho  coudittons  of,  a  compUitn  indac 
tiun.  VV'u  want  to  be  assured  tliut  the  law  wo  Imvu  li^'pothtftically 
aaaumed  is  a  tnic  one  ■  and  its  lending  d^Ktitrtively  Co  true  results  WtU 
afford  Uii«  aasuranco,  pro\-ided  the  cose  be  such  that  a  fake  law  con- 
iiot  lead  to  a  true  result;  m-ovidod  no  law,  except  tJic  very  one  whicJi 
wti  have  assumed,  can  lead  deductively  to  the  wimo  ronrlnsioDii  whkfa 
that  loads  lO.  And  thia  proviso  is  very  often  realizcnl.  For  example, 
in  that  perfect  specimeti  of  deducrinn  which  we  just  cited,  tlie  original 
major  premiss  of  the  ratiorinaiinn,  the  law  of  the  attrartire  force,  wu 
ucrrtuincd  iu  this  \cr}'  mode  ;  by  this  Ic^ttraate  cmploj-mcnt  of  the 
Hypotlieticot  Mctliod.  Nowtnn  began  by  an  aifiumptinn,  that  the 
ftjrce  which  ut  each  instant  deflects  a  planet  fram  it^  rectilineal  coarse, 
and  makes  it  describe  n  ciir\'e  round  the  i>un,  is  a  Inrco  tending  directly 
towarda  the  sun.  He  then  proved  that  if  this  be  so,  the  planet  will  de- 
scribe, us  wo  know  by  Kcplci*'»  first  law  that  tt  does  describe,  equal 
areas  in  equal  times  ;  and,  lastly,  he  proved  that  if  the  force  acted  in 
any  other  direction  whatever,  the  planet  "would  not  describe  equal 
areas  in  equal  times.  It  being  thus  shown  that  do  other  hypoihesii 
conid  ar cord  with  the  facia,  the  asaumnti<m  was  proved  ;  tho  hypntbe- 
sis  bucurae  a  law,  established  by  the  Method  of  Dificrence.  Not  only 
did  Newton  ascertain,  liy  thi^  hypothutiral  process,  the  direction  of  the 
deSecdng  force  ;  he  proceeded  in  exactly  the  fame  manner  to  ascer- 
tmn  the  law  of  variation  of  the  qnantity  of  that  force.  He  aMramed 
that  the  force  varied  inversely  as  tho  square  of  tho  distance  ;  showed 
that  from  thin  assumption  the  remaining  two  of  Kepler's  laws  might  be 
deduced  ;  and,  Bnally,  that  any  other  law  of  A-ariation  would  give  re^ 
suits  inconNinlvnt  with  those  luwrt,  ond  inconsiBtunl,  ihcreftjir,  with  the 
real  motions  of  the  planeu,  of  which  Kepler's  laws  were  known  to  be 
a  correct  expression. 

It  is  thus  perfectly  poMiiblo.  and  indeed  is  a  very  romraon  occnr- 
rence,  that  what  is  an  hypotbcHid  at  the  beginning  of  the  inquiry 
becomes  a  proved  law  of  nsture  before  its  close.  But  this  cim  only 
happen  when  the  inquiry  hw  for  itfl  object,  not  to  detect  an  tinknowti 
cause,  but  to  determine  the  precise  law  of  a  cause  already  ascertained. 
If  it  had  not  Iwen  already  known  that  tho  planets  were  hindered  from 
moving  in  straight  tines  by  some  force  tending  towards  tho  interior  of 
their  orbit,  though  the  exact  directi<ni  was  doubtful ;  or  il*  it  had  not 
been  known  that  the  force  jncreaAed  in  some  proportion  or  other  as  the 
distance  diminisliod.  and  diminished  as  it  increased  ;  Ne\vton'B  argu- 
ment would  not  have  proved  his  conclusion.  These  facts,  however, 
being  already  certain,  the  range  of  admii<^ible  suppositions  was  limited 
to  the  various  possible  directions  of  a  line,  and  tho  various  posaible 
numerical  relations  bet%veen  the  variations  of  the  distance  and  the 
variations  of  tho  attractive  force :  now  among  these  it  was  easily 
shown  that  different  suppositions  could  not  lead  to  identical  conso' 
qneiioos. 

Accordingly,  Newton  could  not  have  purfurmod  his  second  great 
philosophical  operation,  that  nf  identifying  terrestrial  gravity  with  the 
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Jtnil  fiircfl  of  ihe  solar  sysrotii,  Hy  tlw-  sam*  hyporbctical  method. 

'icn  ibc  law  of  the  moon'D  Httrartiim  hnd  Ueen  proved  from  the  Aaia 
tthv  moon  il.sdlf,  then  on  tiiitlinj;  tlie  bumu  law  lo  accord  witii'  the  pho- 
lena  ol' tpn-fwtrial  gravilv,  lie  wiw  wairanled  in  adoplinfcit  as  t})e 
law  of  those  phenomena  likHw4M) :  but  ic  would  not  have  been  allow- 
•hlo  tor  him,  without  uuy  lunar  dalu,  to  asMUme  that  the  tnoon  was 
attracted  in\v-ard<i  th^  earth  with  a  (oniti  as  the  inverse  squaro  of  the 
diatance,  raoTL^Iy  because  that  ratio  would  enable  lum  to  account  Car 
rravity  by  a  similar  attractioD:  for  it  would  have  boeo  impixwiblu  for 
hiin  to  prove  iliat  iho  obtutrvcKl  law  of  the  fall  of  heavy  hoiliefl  to  the 
oarth  could  not  result  from  any  force,  save  mie  extending  to  the  moon, 
and  proportional  to  the  inverse  iqustQ. 

It  appears,  then,  to  bo  a  conditioa  of  n  geDuioely  acienlific  hj- 
pothciii»,  tliat  it  bu  not  destined  always  to  remain  an  bypotlieMO, 
bat  be  certain  to  l»e  nitlmr  proved  or  dttiprovnd  by  tlint  compRrisott 
frith  nbsenred  facts  which  is  termed  Veribcation.  In  bypotheAes  of 
this  character,  if  tliey  relole  to  causatiou  at  all,  the  eiToct  must  bo  al* 
ready  known  to  depend  upon  the  very  cause  suppuflcd,  and  tbo  h\'po- 
tbtnia  must  relate  only  to  tho  procisu  uiudu  of  dupendenci' ;  tlie  law  of 
the  Tariation  of  the  oSeet  aerording  to  tlio  varialioiis  in  the  quantity  or 
Hi  the  relations  of  the  caase.  With  these  may  be  classed  ike  hypo- 
theses which  do  not  make  any  supposition  with  regard  to  cauitaiion, 
(Hily  with  regard  to  the  law  of  eoTTespondcuce  between  facts  which 

;i>mpany  each  other  In  their  variationit,  though  there  may  be  no  rela- 
■•f  cauite  and  effect  between  them.  Such  ore  the  different  false 
is  which  Kepler  raado  rwpoctin^  the  law  of  the  refraction  of 
It  was  knowu  that  the  directJoji  of'tlie  line  of  refraction  varied 
with  every  variation  in  iho  direction  of  the  line  of  incidence,  but  it  was 
Dot  known  how;  that  i^,  what  chancres  uf  t}io  one  currt-s ponded  to  the 
dtffereut  clianj^eK  of  the  other.  In  thiit  coite  any  law,  ditVcxent  fnim  the 
true  one,  must  hnvu  Ecd  to  faUu  results.  And,  lastly,  we  must  add  to 
these,  all  hypothetical  mode^  of  merely  du^rtittngYthe'afiTnena;  such  as 
the  hvpolhesis  of  the  ancient  astronomers  that  the  heavenly  budies 
aaored  in  circles ;  tho  various  hypothcsett  of  eccentrics,  ilclvrents.  and 
epicycles,  whicli  were  added  to  tliat  original  hypothesis ;  the  nineteen 
falsn  hypotheses  which  Kepler  raodo  and  abandoned  rcBpectinir  the 
form  of  the  planetary  orbits ;  and  even  the  true  doctrino  in  M-hich  he 
finally  rested,  that  t'hnge  orbits  are  ellipses,  which  was  but  an  hypo 
thesis  like  the  rest  until  verified  by  facts. 

In  all  these  cases,  verification  is  proof;  if  the  auppositioii  arcords 
with  the  phenomena  tlierc  nueds  no  other  evidence  of  iL  But  in 
order  tliat  this  may  he  the  case,  it  is  (as  we  have  seen)  necessary, 
when  the  hypothesis  relates  lo  causation,  that  the  supposed  cause 
should  not  only  lie  a  real  phenomenon,  something  actually  cxi»tin}f  in 
nature,  but  Khould  be  already  known  to  have  some  influences  upon  the 
■uppu»ed  effect;  the  precise  degive  and  raannoroftlie  influence  beinir 
the  only  point  undetermined.  In  any  other  case,  it  is  no  evidciic4:  iff 
the  truth  of  the  hypothesis  that  we  are  able  to  deduce  the  real  phe 
Domuua  fmni  it. 

Is  it,  then,  never  aMowable,  in  a  seientific  hypothesis,  to  a«eame  a 
cause  ;  but  only  to  ascribe  an  asHumed  law  to  a  Known  caose?  I  do 
nut  asaert  thts.  I  only  say,  that  in  the  latter  case  alone  can  the  bypo- 
(luuis  be  receivad  as  true  merely  because  it  explains  the  jihannmena  • 
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in  the  formor  case  it  i.i  tm\y  useful  by  iiuggeating  a  line  of  inve«tigaiioD 
which  may  possibly  terminate  iu  ubtainiug  reu)  proof,  l^'tn^  this  pur- 
pose, as  is  justly  rcmoiked  )>y  M.  Cointe  (who  of  ill  phiUKK>pDer» 
Ke«i»s  to  me  to  hare  approached  the  nearest  to  a  »out]fl  view  of  this 
important  subject),  it  is  indisponsBbte  that  thu  cause  suggested  by  the 
byputhi)si«  should  be  in  its  own  nature  susceptible  of  being  proved  by 
orher  evidence.  Thin  acorns  to  be  the  pbilosapbiciil  import  of  Newtcm's 
maxim  (30  often  ciled  with  npprobaluiu  by  uubKequeut  wrilfrs).  thai 
rbc  caiiKu  assi|(Tiod  for  any  pht'nnmenon  muHt  not  only  be  sucb  as  if 
ailmitted  would  explain  the  phenomenon,  but  must  also  be  a  rcra  cania. 
What  he  meant  by  a  rcru  caiua  Ncwti^n  did  nut  indeed  vury  uxplicitly 
dfiine  ;  and  Mr.  Whewell.  tvho  difwenlH  tram  the  propriety  of  any  aurh 
rciariction  upon  \\\e  latitude  of  framini;  hypolht'se^.  has  had  liltlo  diffi- 
culty in  showing*  that  his  conception  of  it  was  iicilhcr  precise  Dor  cuu 
sistent  with  itself:  accordingly  hiA  optical  th«<*ory  was  a  signal  inoiance 
of  the  violation  of  Win  own  rule.  And  Mr.  AVhcwuU  is  clearly  ri^it  in 
dcuyiug  it  to  bu  neceattary  tJiat  thu  cause  assigned  should  be  a  cause 
already  known;  eUo  how  could  we  over  become  acquainted  with  any 
nevr  cauae  f  But  what  is  true  in  the  maxim  is,  that  tlie  causv,  okliough 
not  known  previously,  should  be  capable  of  being  known  thereaAer; 
tliat  its  exintenco  should  be  capable  of  being  detected,  and  its  con- 
nexion with  the  t'Scct  ascribed  to  it,  suiiceptiblo  of  being  pruvfd,  by 
independent  evidence.  'I'lie  bvptjtbe.sio,  by  Augge^ing  obKer^'alions 
and  experiments,  puts  us  upon  the  road  to  that  inuDpcndetit  ovidenco 
if  it  be  really  attuinublu;  and  till  it  be  aXtaiiied,  thu  hypothesis  ought 
not  to  count  fi>r  more  than  a  sut^jiicion. 

§  5.  This  fiincnon,  however,  of  hypotheses,  is  one  which  must  lie 
reckoned  ab^uteW  iudisiiensablc  in  science.  When  Newton  said, 
"  Hvfwithesea  nun  tingo,"  be  did  not  mean  that  be  deprived  himself  of 
the  facilities  of  invcstigjaion  afforded  by  assuming  in  the  fint  instsnce 
what  he  Iwpod  ultimately  to  be  able  to  prove.  Without  such  BBSomp- 
tiotis,  science  could  never  have  attained  its  present  Mate :  ibey  are 
necessary  steps  in  the  progress  to  somctbing  more  certain ;  and  nearly 
overything  which  is  now  ihcury  wasonco  hypothesis.  Kvim  in  purely 
experimental  scitmce,  somo  inducement  is  necessary  iur  trying  one 
experiment  rather  than  another;  and  ahliough  it  is  absti-acledly  p<iesi- 
ble  that  ul)  tho  experiments  which  have  been  tried,  tmigftt  have  Ikjcii 
pnKbired  liy  the  more  desire  to  ascertain  what  would  happen  in  certain 
circumstances,  witliunt  any  previous  conjecture  us  lo  the  result ;  yol 
in  point  of  fact  tbo«e  unobvious,  delicate,  and  often  cumbrous  and 
tedious  processes  of  experiment,  which  hare  ihmwn  most  light  tipoa 
ibe  geiicrul  constitution  of  ualnrc,  would  hardly  ever  have  been  nnaer- 
taken  by  the  peroons  nr  nt  tlie  time  they  were,  unions  it  liad  ^seemed 
to  depend  uptm  them  whether  some  general  doctrine  or  theory  which 
had  licen  suggested,  but  not  yet  proved,  should  be  udmilleil  or  not. 
If  tliis  be  true  even  of  merely  expeiimenlal  inquiry,  tho  conversion  of 
experimental  iuto  deductive  truths  cuttld  still  less  have  been  effeclci} 
without  large  tom|K>rary  assistance  from  hypotheses.  The  process  of 
tracing  regularity  in  any  complicated  and  at  Brst  sight  confused  set  of 
appearances,  is  necessarily  tentative :  we  begin  by  making  any  supp^ 
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Hon,  ev«n  a  Talse  one,  to  eee  what  consequencofi  will  foUuw  from  it; 
by  observing  hovr  these  differ  from  the  real  phennmeoa,  we  learn 
what  correclicins  to  mukt^  in  our  uiisumption.  The  simplest  suppositian 
■wrhich  acfords  wiih  any  of th«  most  nhvioiis  facts,  is  tlio  best  lo  begin 
writh  ;  because  its  conacquciiccs  are  the  moat  easily  traced.  This  rude 
hypothesis  i»  then  nidi'ly  coiTCcted,  ami  the  upcrution  repeated ;  aiid 
the  rnmporij'on  of  thoronseqiiencRfl  dediicihic  frum  the  corroded  liypu- 
thcaia,  wiiii  the  obsei*ved  facts,  sugj^ests  still  furthi^r  correction,  until 
the  dcduotivo  results  arc  at  last  made  lu  tally  with  ihu  plieuumeoa. 
"Somo  fert,"  eaya  M.  Corote,*  "is  as  yet  httle  understood,  or  Homu 
law  ii(  unknown :  we  frame  on  the  subject  an  hvpothe^iA  as  accordant 
as  p'jsnible  with  the  whole  of  llie  data  ulrundy  pussewud;  and  the 
science,  being  thuji  enabled  to  move  forwanl  freely,  uliMiyB  ends  by 
leading  to  new  con-wqucnceit  capable  of  obserration,  which  either  con- 
firm or  refute,  unequivucnlly,  the  5rt>t  suppositiun."  Neither  induction 
nor  deduction,  he  justly  remarks,  would  enable  ua  to  understand  even 
the  simplest  phenomena.  "  if  wo  did  not  often  commence  by  anticipa 
ting  on  till.!  results;  by  making  a  proviriionul  auppo:<il'tun,  at  lir^t  csitoii- 
tialty  conjectural,  as  to  some  of  the  very  notions  wliicli  ronstituti'  Utr 
fuial  object  of  the  inc{uiry."t  Let  any  one  watch  the  manner  in  which 
he  himiicif  unraveU  any  rompliraied  marts  of  evidence ;  let  him  observe 
how.  tor  instance,  he  elicit)  the  true  history  of  any  occurrence  from 
the  iovolvod  stoicmonTs  of  one  or  of  many  wiliiesse.s:  he  will  find  that 
be  does  not  take  all  the  items  of  evidiuice  into  bis  mind  at  once,  and 
attempt  to  weave  them  together:  the  human  fiieulcies  are  not  oqnal  to 
such  an  undertaking:  he  extemporizes,  from  a  few  of  the  particulars, 
a  first  rude  iboory  of  the  modo  in  which  the  facu  took  place,  and  then 
looks  at  the  other  statements  one  by  one,  to  try  wbctbor  they  can  be 
reconciled  with  that  provisional  theory,  or  what  corrections  or  additions 
it  requires  to  make  it  square  with  them.  In  tliis  way,  which,  aa  M. 
CoTHte  remarks,  ha*  some  resemblance  to  the  Methods  of  Approxima- 
tion of  mathematicians,  we  arrive,  by  means  of  hypotheses  at  conclu- 
sions not  hypotlictical.^ 
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*  C«r*  J*  PAit»wj)AK  Perititie,  Vi..  i>  437  f  Ibid,  p.  434. 

}  As  aa  ttwnplo  at  «  kKitiitnln  hyjmlnesitt  acfX^plinJI  la  I^  Iml  hurt*  Ibh]  dmvn,  M 

Canitccitca  ilwt  at  BrousAai»,  mIio,  i>rac'e«<Iiriji  on  tliu  vety  raliuiial  miiic:t|iU-  llial  eicij 

diwtkM  aniat  oriaifinte  ia  tome  dclinilo  part  or  other  of  tho  argani«m.  (nldly  nuumcd  ihal 

cvndn  rer«r«,  which  not  bein^  known  lo  be  local  W4?re  cnlu><l  const  it  uuonnl,  had  tbf>ir 

ihrrr  is  •ttociK  Knninil  lu  tM!lil^■4^,  ffcmnr-oiiii  j  but  hawaa  juatiG^J  iii  uuikinij  It,  «Ui<?«  hy 
dnlnciriK  the  consfquencea  of  the  suppomtion.  and  eooipartDg  ih«m  with  thi  fact*  of  itkotr 
tOftUdtn,  h«  inifrht  W  ceruin  of  ditprorin;  hu  hypotbeais  in  case  it  wuh  il!  founiieid,  sod 
iQight  expGci  that  the  comparioon  would  malsnally  ud  him  in  framing  anotbui  nwrocoD^ 
formabh-  to  Ihr  iibMniin'Tia, 

The  doctrine,  now  iinivi^rnUy  received,  Ihal  Il>e  nnh  i»  a  gToat  aaiaral  magmt  irlth 

to  |Mlea,  was  origiiially  an  liypothom  of  the  celtbrBted  Gilbert. 
_.  Aiio()ic[  hypochtiais.  to  th«  lagidmur  of  which  no  objcciion  cm  lie,  and  oa«  whkh  U 
■tell  calcDlatnl  lo  Iij:ht  Ihc  path  of  KlrnliAr  ln[|iitrY,  M  thni  auitict^vled  twlh  hj  Dr.  Arnolt 
and  Hlr  Jiitii)  Hf^rv-nvl,  that  the  liruii  u  a  vudaic  pile,  ami  that  each  of  ita  puLaatians  is  a 
diMharge  of  cleclricitv  thruufh  th*  eycl^m.  It  hna  beeii  remarked  ihjt  ifao  muuuUioo  full 
by  the  hand  from  ibe  beatiitj;  of  a  brain,  or  e*cn  o(  tha  grasi  iuteri«s,  l>ear9  a  stion^  icmm- 
blsace  to  a  voltaic  shock.  And  thf  hypolheon.  if  fnllinved  to  tis  coiiM-queQcm,  might 
alTonl  m  pUitoilitc  e()iliinatk>n  of  iituiiy  (ihvsiological  fiicts,  while  there  is  aolhiiiv  tu  dis- 
couragfl  Iho  hope  thnI  wo  mar  ><>  l"'>f  xufl'tcMtnlly  utMlcratan^l  th«  conditions  of  voltaic 
phsnooiena  lo  render  the  truth  of  ih?  hypothesis  amenable  to  obserration  and  cxpetttii«iit. 

Th«  atiflinol  «>  locsliw.  in  difrrmtil  ir^umi  of  liin  liram,  the  pbrnkai  orgnns  of  our  dif- 
fsrent  mental  farultiv»  and  ptoiieiisilies.  was,  on  th»  pait  of  ila  <m:inal  author,  u  Mricllj 
IdjtiUiaala  esamplo  of  a  «.eioDti&c  hypothtoia  ;  niid  wc  ought  not,  therefore,  to  blame  bitn 
Cur  Lbo  exitenielj  slijiht  mouii<l>  on  which  be  often  proceeded,  io  at)  operaiion  whick 
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•  $  6.  It  is  perfectly  consioteut  with  the  spirit  of  ilio  ia«tl)od,  to  MMiiiwii 
in  this  pruviKJonul  in»nner  not  uuly  an  hyiiolhesi.i  retpectiu^  the  law  of 
what  wc  ntready  kmm'  to  hr  tlto  cause,  but  an  hypotht'^iis  refipcrlin^ 
the  rause  itself.  It  i»  ullowuble,  usci'ul.  and  ntU-u  cvlii  ncctjsdnjv,  to 
begin  by  iiskiiif;  ourselves  what  catwe  majf  have  piodui'cd  the  eftect. 
in  urder  that  we  may  know  in  what  cUretlioii  lu  look  uxtt  (uv  undunce 
to  determine  whether  il  uctually  did.  The  vurtiees  of  DeMiartea  woul<i 
have  been  a  perfectly  legitimate  liypotheKifl,  if  it  had  beeii  {Mitusible,  by 
auy  mode  ot  exploralioti  which  wc  could  eiitertaiu  the  hope  ut"  ever 
[KHMtessing,  to  bnn^  ihe  t|iiestinn,  whether  kucIi  vtirtiri-.s  exiul  ur  not, 
within  the  reach  of  ourobservins;  faculties.  The  hypitilif .tis  was  viciou», 
aimply  bucause  it  could  noi  lead  lu  any  cDurau  of  iiivcsli^aiion  capable 
of  converting  it  from  an  h\*poilieBi»  into  u  proved  favl.  The  prevailing 
hypothesis  of  a  luniinilbrfiua  ether  I  cannot  but  eonftider,  with  M.  Cvmlc, 
lo  be  tainted  with  the  same  vice,  it  can  never  be  brought  lo  the  iumI 
of  observation,  because  the  ether  is  supposed  wanting  iu  all  the  prtiper- 
ties  tiy  menns  of  whirb  our  Hcnseii  lako  cognizance  of  exiurnal  pho- 
nnmena.  It  can  neither  be  seen,  beard,  fimelt,  lasted,  nor  touched. 
The  poBsibiliiy  of  deducine  from  its  supposed  laws  a  considerttble 
numl>er  of  the  pbenoraena  of  light,  it*  the  »ole  ervidence  of  ita  existence 
that  we  have  ever  to  hope  fur;  and  this  evidcncu  cannot  be  of  ihe 
nnalU'St  value,  because  we  eaniidt  have,  in  tiio  ciise  of  »ucb  un  hypotli- 
esis,  the  asHurance  thai  if  the  hypothesis  bo  &lse  it  must  lead  to  results 
at  variance  with  tlie  trur  facta. 

Accordingly,  most  thinkers  nf  any  degree  of  sobriety  allow,  that  an 
hypothesis  of  this  kind  i»  not  to  be  received  as  probably  true  because 
it  accounis  for  all  ihtv  known  phciinmcni) ;  ftiiice  ihiA  is  a  condition 
often  fultilled  p<]ually  well  by  two  conBicting  hypotheecs;  and  if  we 
fpve  ourselves  the  license  of  inventing  the  causes  lbem»4:-lv(.>s  as  well  aa 
Uieir  laws,  a  person  of  fertile  imagination  might  de\'ise  a  hundred 
modes  of  accounting  for  any  given  lact.  while  there  are  probably  a 
tliowand  mure  which  are  equally  |KMsible,  but  which,  for  want  fjf 
anvthing  analogous  in  our  experience,  our  minds  are  unfitted  to  con- 
ceive. But  it  seems  to  Ite  thought  that  on  hypulhcsin  of  ihc  sort  in 
ijuestion  is  eniiilcd  lo  a  more  fnvonihle  reception,  if  besides  account- 
ing for  all  the  facts  prrviounly  known,  it  has  led  to  the  amicipatinti  and 
Sredlctioii  of  others  which  experience  aftcrwTirds  verified ;  as  the  nn- 
ulatory  theory  of  liglit  led  to  the  prediction,  aubsocjuently  realiztnl  by 
expei-imenl,  that  two  luminous  rays  uiighc  meet  each  other  in  aurh  a 
manner  as  to  produce  darknesA.  Such  predictions  and  tlieir  fiiltilment 
arc,  indee<l,  well  calculated  to  strike  the  ignorant  vulgar,  whose  faith 
in  science  rests  solely  up*»n  similar  coinciuencw  betvvcen  its  proj»hc- 
cie«  ami  what  comes  to  pass.  Hut  it  is  strange  that  any  cousidemble 
streaa  ahuuld  he  laid  npon  such  a  coincidence  by  scientiHc  thinkers.  If 
the  laws  of  the  propagation  of  light  accord  with  those  of  the  vibra* 

CouM  only  bt  lenlstivit,  ihoaib  we  idst  ngnU  thst  maiivialB  faarely  rafflcient  lot  m  (mn 
rudo  hypoittrri*  ^bould  havr  been  humilj  workol  up  hj  hia  Bucire*#o»  inio  ih*  vsiii  simi- 
tlanrr  nf  »  tcinice.  Whatirvrr  Ihrrr  rnsr  h«  t4  wnhlytn  the  r«nn<>]ti4>n  hetwani  Ui« 
•n>(<  of  mi'DUil  rnilowBi«nl«  and  theratious  dr^^'efl  of  roni]ilicMiuti  tnlhrrfirhni)  vyMUD 
(ami  Ihut  lliere  it  aoire  aucll  connnion  cotnt^ralivo  juatomy  an^iia  attonglv  tu  mdicaUt), 
it  wa*  in  no  other  wujr  *o  Hkr\y  \t>  be  tiroughi  to  light  aa  b;  riaminj.  in  itio  in\  inatMm>, 
an  hn><^l^<'*i"  *""<'*'  >o  ■hal  of  (fall  But  Ihi!  ipnfK-aiton  of  any  inch  brpoilMais  is  al 
U-iHlnl,  fido)  ihe  peculiar  natuic  of  ihc  phcnoitiviMi.  «>iih  dilFicuUm  whirh  pltraaol«VMls 
tuive  QOt  bHta«rto  stiown  lfavtna«Ww  tven  compeieiu  to  appr*ciaio,  luoch  mm  u  ow 

MWI> 


BYPnTRBSEa. 


Cwns  of  an  elastic  fluid  in 
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faypothusis  a  plausible  explanation  nl  all  or  moat  of  ihe  phenonteim 
known  lU  tha  time,  it  i»  ooiUing  strange  that  ibey  ahould  accord  with 
ou:b  other  in  one  respect  ^lOlX^  Though  twenty  such  coinciiicncoa 
•hoiiUl  occur,  they  would  not  prove  the  reality  of  tlio  iiiidulatoryetlior: 
it  would  not  follow  that  the  phenomena  of  Ught  were  results  of  lite  hiw» 
of  elastic  l]ui<l»,  but  ut  most  that  they  arc  fcovenied  by  laws  in  mmio 
moaauro  analogous  to  thejte;  which,  w©  may  obserx'o,  is  already  cer- 
tain, from  the  fact  that  the  bypolhosis  in  question  could  bo  for  a  mo- 
ment lenublu.  There  are  many  auch  hamiouios  rumitng  tliruugh  tfau 
law*  of  phenomena  in  other  respects  ntdicaHy  diotinct.  T\\e  rem&Ht- 
nble  resemblance  between  the  laws  of  light  and  many  of  tbe  laws  of 
beat  (while  nchorst  are  as  rcmurkubly  diHerent).  is  u  cabe  in  point. 
There  is  an  cxlmordinary  fiimilnrity  running  through  the  pnipertiwi, 
considered  frenerallv,  of  ceitain  subgtanceR,  a«  chlotine,  iodine,  and 
btxunii,  or  sulphur  and  phusphurut) ;  t»u  much  so  Uiat  when  cliemisis 
dtseover  any  new  property  of  the  one,  they  not  only  are  not  wirpri*ed, 
but  expect,  to  Hnd  that  the  other  or  others  have  a  property  atinlogoufl 
to  it.  But  die  hypothesis  that  chloriuo,  iodine,  and  brume,  or  tliat 
nilpbur  and  piuMplionis,  are  (he  name  subManres,  would,  do  doubt, 
be  quite  inadmif(sil)le. 

I  do  Dut,  like  M.  Comte,  altot^thor  condemn  those  who  employ  them- 
sehros  in  working  out  into  detail  rhiR  Ann  of  liypotheHeK;  it  is  uAeful  to 
ascertain  what  are  the  known  phenomena  to  the  lawn  of  which  those 
of  the  subject  uf  inquiry  bear  the  greatest,  or  even  a  great  analogy, 
linco  tiii&roay  euggeat  (as  in  the  caso  of  the  luminiferoua  etiicr  it  ac- 
tually did)  expciimenta  to  delorraino  whuiber  the  analof^  which  goes 
so  far  does  not  extend  still  further.  Hut  that  in  doing  this,  men  should 
ima^ne  thcmsolves  to  be  seriously  inquiring  whclherthc  hypothoeis  o( 
nn  ether,  an  electric  fluid,  or  the  like,  is  inie;  that  they  should  fancy 
it  possible  to  obtain  the  assnrance  that  the  pheuomena  are  nnxluccd 
in  iliHt  way  and  no  other;  seems  to  me,  1  coniess,  as  unworthy  of  the 
present  improveil  conceptions  of  the  methods  of  physical  science,  ns  it 
does  to  M.  Coratc.  And  at  the  risk  of  being  changed  with  want  of 
moJcsly,  I  rarujot  liel|i  i-xprestinn  astr^nii^hmerit  that  H  philosopher  of 
the  Bxlraordinary  iUtainmenTs  ni"  Mr,  Whewell,  should  have  written  an 
olaboralc  treatise  on  the  philfjs<iphy  of  ituluction,  in  which  he  recoff- 
iiizefl  absolutely  no  inodo  of  rtiduftton  except  that  of  Iryinj^  hypollieaia 
alter  li)'pothi>sis  until  one  is  found  which  fits  tbe  phenomena ;  which 
one.  when  found,  is  to  be  assumed  as  true,  with  no  ether  reservalinn 
than  that  if  on  reexamination  it  (Jiould  appear  to  assume  more  than  ia 
needful  for  explaining'  the  phenomena,  the  nuperflnous  part  of  the  as- 
sumption nbould  Ifo  cut  oif.  It  ia  no  cxa£;;corn^nn  to  say  that  the  pro- 
cess which  wo  have  described  in  tliesc  few  words,  Ls  ihc  beginmng, 
middle,  and  end  of  the  philosophy  nf  induction  as  Mr.  Wliewell  con- 
ceives it.  Aiul  thin  without  the  sliqhteett  distinction  between  the  easea 
in  which  it  may  bo  kno%vii  beforehand  that  two  different  hypollieses 
cannot  lead  to  the  same  result,  and  thone  in  which,  ftir  auG^it  we  can 
ever  know,  the  rnrise  of  eupposiiinns,  all  equally  consistent  with  the 
phenomena  may  be  infinite. 


)  7.  It  is  necessary,  befbrc  quitting  tlie  subject  of  hypotheses,  to 
^lard  against  the  appearance  of  Teflecti(tj»  unon  the  philosophical  cer- 
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uioty  of  several  branches  jf  physical  inquiry,  which,  although  otilv  in 
their  inltuicy,  1  hold  to  be  strictly  indiictiTe.  'I'here  is  a  great  dinbr- 
>ence  betwoen  inventing  laws  of  nature  to  account  for  classes  t^  pbih 
nomuna,  and  inorcly  endeavoring,  ia  confarmity  with  known  laws,  to 
conjecture  what  collocations,  now  gone  by,  may  Save  gpven  birth  it\ 
individual  Tacts  still  in  existence,  i'ho  latter  is  the  strictly  legitimate 
opcralioii  of  inferring  from  an  observed  efl'cct,  the  oxislence.  in  lime 
paw,  of  a  cause  similar  to  tliat  by  which  wc  know  it  to  be  prmlnced  in 
all  coses  in  which  we  liave  actual  experience  uf  its  origin.  This,  for 
example,  is  the  scope  of  tlie  inquiries  of  geology ;  and  they  are  no 
more  itlo^cal  or  visionary  tlion  Judicial  inquiries,  which  oLin  aim  at 
discovonDg  a  past  event  by  infereucu  from  those  of  its  eflects  wfaidi 
still  subsist.  As  we  can  uocenain  whether  u  man  was  murdeivd  or 
died  a  natural  death,  from  the  indications  exhibited  by  the  corpse, 
the  presence  or  abxenco  uf  signs  of  struggling  oii  the  ground  or  uu  the 
adjacent  objects,  the  marks  of  blood,  tlu3  (ooteieps  of  (he  suppoeed 
murderers,  and  so  on,  proceeding  throughout  upon  uniformities  ascer- 
taiuud  by  a  pcrJbut  iuduclioo  without  any  mixture  of  hyjiothcttis;  so  if 
we  firti],  on  and  beneath  the  surface  of  our  planet,  mas^^es  exRctiy 
similar  to  deposits  from  water,  or  to  results  ot  the  cooling  of  matter 
melted  by  lire,  we  may  justly  conchiJe  that  such  has  V»een  iheir  origin; 
and  if  the  cflecis,  though  similar  in  kind,  aTc  on  a  far  larger  scale  than 
any  which  arc  produced  now,  wo  may  rationally,  end  without  hypoth- 
esis, conclude  that  (he  causes  existed  fnnnerly  uiih  greater  inteiisitv. 
Further  tlian  this  no  geologist  uf  authority  has,  since  the  rise  of  the 
present  cnlighEeiied  school  of  geological  Hpvculation,  attempted  to  go. 
lu  many  geutogical  ioquiries  ii  doubtless  happens,  that  alihough  Sie 
laws  tu  which  the  phenomena  arc  ascribed  are  known  laws,  and  iho 
agents  knon'n  agents,  those  agents  are  not  known  to  have  lieen  pres- 
ent in  the  particular  case.  Thus  in  the  speculation  respecting  tlie 
igneous  origin  of  trap  or  granite,  tlie  fact  does  not  admit  of  direct 

firoof,  that  those  substances  have  been  actually  subjected  to  intense 
leat.  But  the  same  thing  might  bo  said  uf  ail  judicial  inquiries  which 
pi-ocecd  upon  circumstantial  evidence.  We  can  conclude  that  a  man 
was  murdered,  although  it  is  not  proved  by  the  testimony  of  eye-wit- 
nesses tliat  a  man  who  had  the  inieniiun  of  murdering  him  was  present 
on  the  spot.  It  iit  enough  if  no  other  known  cause  could  have  gener- 
ated the  efl'ects  shown  to  have  been  produced.  And  so,  in  geology. 
it  is  enough  that  no  other  known  agent  than  heat  could,  according  (o 
any  known  law,  have  produced  the  unstraiitied  rocks,  while  thmre  is 
the  strongest  reason  to  believe  that  any  terrestrial  agent  capable  of 
operating  on  so  largo  a  scale  would  not  have  remained  unknown. 

The  celebrated  speculation  of  Laplace,  now  vorv  generally  receired 
as  probable  by  astronomers,  concerning  the  origin  of  the  earth  and 
planets,  participates  essentially  in  tlic  strictly  inductive  character  of 
modem  geological  iheorj'.  The  speculation  is,  that  the  atmosphere  <rf 
the  sun  originally  extended  to  tbo  present  limits  of  tlie  solar  system; 
from  which,  by  iho  process  of  cooling,  it  has  contracted  to  its  present 
dimeasions ;  and  since,  by  the  general  principles  of  mechanics,  the 
rotation  of  the  sun  and  of  its  accompanying  atmosphere  must  increase 
in  rapidity  as  its  volume  diminishes,  the  inrreawd  centrifugal  force 
gonenUcd  by  the  more  rapid  rotation,  overbalancing  the  action  of  grav* 
ItatioQ,  would  cause  the  sun  to  abandon  successive  rings  of  vaporoue 
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natter,  which  are  Buppoaed  to  have  ctmdenaed  by  cooling,  and  to  have 
iMJCome  Dur  planets.  There  is  in  this  theory  do  unkuowrj  Bubstanc« 
introduced  upon  supposition,  nor  any  unknown  propeity  or  law  ascribed 
lo  a  known  substance.  Tlic  known  laws  of  mattor  authorize  ua  to 
suppose  llmt  a  body  which  i»  conslunUy  giving  out  so  large  an  amount 
uf  heat  Ra  the  nun  ia,  muM  he  pmgreMiveiy  cooling,  and  ihat  by  the 
proceHB  of  cooling  it  must  contract;  if.  therefore,  we  endeavor,  (rota 
the  present  stale  of  that  luminary,  to  infer  ita  stale  in  a  timo  long  jmttt, 
wo  mxini  necessarily  suppone  that  its  nlraoaphere  oxicndod  miirh  fiir- 
ther  than  at  present,  and  vre  are-  entitled  to  suppose  that  it  extended  as 
far  OS  wo  ran  trace  tlioee  eflfecte  which  it  would  naturally  Ir^ave  behind 
it  on  rotiring;  and  such  tho  planots  arc.  These  auppoflitions  bcin^ 
made,  it  fidlows  from  known  la^va  that  successive  zones  of  the  solar 
alinosphore  would  be  abandoned  ;  thot  these  would  continue  to  revolve 
round  tho  sun  with  tho  same  velocity  a«  when  thny  fbrroed  part  of  hid 
Rubiitanco ;  and  that  thoy  would  cool  down,  long  f>efore  the  nun  him- 
self, to  any  given  teinporature.  and  consequently  to  that  at  which  tho 
greater  part  of  the  Taporous  ronttJiir  of  which  they  consisted  would 
become  liquid  or  solid.  The  known  law  of  gravitation  would  then 
cause  them  to  agglomerate  in  mosses,  which  wnnld  nsRnmc  the  shano 
our  planets  actually  exhibit ;  would  acquire,  each  round  its  own  axis, 
a  roluLury  movcmetit ;  and  would  in  that  state  revolve,  as  tho  planets 
actually  do,  about  the  sun,  in  the  same  direction  witli  the  sun's  rota- 
tion, but  with  les.s  velocity,  and  each  of  them  in  the  same  periodic  time 
which  the  sun'd  rotation  occupied  whuii  his  utmusphere  extended  to 
that  iKtint ;  and  thin  aU»  M.  Comto  hat,  by  the  necessary  calculations, 
uccntuincd  tube  tniewithincertain  small  limitM  of  error.*  There  is,  thus, 
in  Laplace's  theory,  nothing  hypothetical  :  it  is  an  example  of  legitimaic 
reasotung  &om  a  present  effect  to  its  past  cause,  according  to  tho  known 
laws  of  that  cause ;  it  ajMumes  nothing  more  than  that  objects  whidi 
really  exist,  obey  the  Ifiws  which  are  known  to  lie  obeyed  by  all  ter^ 
rostrial  objects  resembling  theiiu  Tho  theory  therefore  b.  as  I  have 
said,  of  a  nimilar  character  to  the  theories  of  geologists;  inferior  to 
them  in  certainty,  in  about  tho  same  ratio  as  those  are  inferior  to  facta 
conclusively  established  by  u  judicial  inquiry.  For.  the  uncertainty 
whetlier  the  laws  of  nature  which  prevail  on  our  earth  prevail  in  tho 
whole  solar  syBlcm.  is  about  e<|ual  to  the  uncertainty  whether  the  laws 
which  prevail  in  our  earth  to-day  prevailed  there  a  thousand  ages  ago. 
Laplace's  theory  requires  both  tliAse  assumptioiu,  geology  the  latter 
only,  and  judicial  inquiries  require  ncitlier.t 

•  Cmr*  d€  PM^tofi.**  PatitiM,  ji.,  pp.  373-333. 

t  Sen,  fur  an  ititorrnling  cxpoKiliun  of  tlus  thcgrf  of  Laplnes,  ttu>  AT<hileeUirt  of  ika 
Onetng,  by  Piofcasur  Nicliol,  a(  Glusaow ;  a  Ixwk  prof«*M(ll]r  popular  lalbor  than  acicto 
U&c  but  tbr  production  of  a  thinker  wno,  both  in  thia  ancl  in  otber  daputneata,  is  eap^ls 
flf  Buch  laorfl  than  iiictt!ly  expoundius  tb«  ■paculations  of  bla  pred«cassois. 
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CHAPTER  XV. 
OP  PRLHiifsnVK  emtcra;  and  op  the  toirrwL'Eu  Acrtoi*  of  cai 

§  1.  1m  ib«  \9£t  four  chapters,  we  have  traced  the  Koneral  outHnw 
of  Uto  ihoory  of  the  generatioD  of  de^ivali^'o  lawa  Irom  ultitnoie 
ones,  bi  lite  prc«ent  chapter  our  ntieniioii  will  be  directed  to  a 
paitteular  rjifie.  of  tlto  derivtition  of  Inn's  frntn  nllipr  Uiwv,  but  a  cbid 
ou  general,  and  bo  important,  B8  tiut  oaly  to  repay  but  to  require  a 
■e{»i«te  exatutuuiioii.  Ttiia  i^,  xho  case  uf  u  complex  phenoniHiKm 
rvsukiog  from  o»f  fiimplo  luw,  by  tho  cxmiiimal  addition  of  an  efiuel  Co 
•Mtf. 

There  ore  souie  plienomcina,  oomo  bodily  seDsaiiunii  for  oxampitf, 
which  aro  eMentially  instant anoouit,  and  whoae  oxiatence  nut  only  be 
pmlongod  by  tho  prolongation  of  the  oxistencv  of  the  cmtue  by  nrhiek 
ibey  am  produced.  But  matt  phenomena  arc  in  their  own  naturv 
pftrmaneiil ;  having  begun  to  exist,  they  would  exist  for  ever  unlov 
■urao  ':au»o  inlerrenctl  having  a  lendeiKy  to  ahor  or  destroy  them. 
Such,  fur  example,  are  all  tho  facts  or  phenomena  which  we  call  budics. 
Water  once  produced,  will  nut  of  it^c■lf  relsptfe  into  tho  state  of  hvdro- 
gen  BTtd  oxygen;  such. a  change  re4|uin>M  Honie  agont  ha^nng  tiw  power 
of  decomposing  tho  compound.  Sud),  uKuin,  are  tim  po«ititms  ia 
space,  unu  the  movementa,  of  tKnliea.  Xo  object  ot  rest  akers  ita 
poftition  without  tho  inter\'enlion  of  seme  conditions  extraneous  to 
iU>c)f;  and  when  once  in  motion,  no  object  returns  to  a  state  of  reot, 
or  nitern  citlior  ild  direction  or  its  velocity,  unless  Momp  new  cxicrdal 
euncUtiona  are  superinduced.  It,  llierefuru,  perpetually  happena  that 
a  temporary  cause  gives  rise  to  a  permanent  e0ecL  The  contact  of 
iron  with  moist  air  tor  a  few  hours,  produces  a  rnst  which  muyondora 
for  centuries ;  or  a  projoctile  force  whicli  launches  a  canuun  boll  into 
space,  produces  a  roocion  which  would  continue  for  ever  unless  aotne 
»ther  ioroe  counteroctod  it. 

lietweon  tho  two  examples  which  we  have  here  given,  there  ia  a 
difieronco  worth  pointing  out.  In  tho  former,  (in  wliieh  ihepheniim* 
oiion  prtKluced  is  a  substance,  and  not  a  motion  of  a  substatica,) 
since  the  ntsc  romainit  far  ever  and  unaltered  unlt-.M  some  new  cause 
»uj>cr\'ene»,  we  may  tfpi'ok  of  lb*--  oinlaci  ijf  air  a  hundred  years  ago 
OA  even  (lie  proximaU  cause  of  the  ruf<t  which  has  extsled  frooi  tMt 
time  until  now.  But  when  the  cfTect  is  motion,  which  is  itjielf  a  chango, 
we  munt  use  a  dilTereut  language.  The  pnrrnanency  of  tlie  effcet  is 
now  iwily  the  permanency  of  a  ecries  of  changes.  The  tiecond  foot, 
or  inch,  or  mile  of  motion,  is  not  tlio  mere  prolonped  duration  td 
the  fintt  foot,  or  inch,  or  mile,  hut  another  feet  which  eueceeds,  atid 
which  may  in  some  rospects  be  very  unlike  the  former,  since  it 
carries  the  body  through  a  different  region  of  space.  Now,  the 
original  projectile  force  which  set  the  body  monng  is  the  rrmAte 
cause  of  all  its  motion,  however  long  coutinued.  but  the  proximate 
cause  of  no  motion  except  that  which  took  place  at  the  first  instant. 
The  modiHi  at  any  subsequent  instant  is  proximately  caused  by  tho 
loodoii  which  took  place  at  the  instant  preceding.  It  ia  on 'that, 
•nd  not  on  tho  orit^ul  moving  cause,  that  the  moticn  at  any  given 
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uKiment  depeads.  For*  suppose  that  tbo  Uidy  passes  throui;h  some 
resisting  moilium,  which  partially  counteracts  the  eflcct  of  the  originn) 
impulse,  and  by  »o  doiujo;  retoxdn  tlic  motiuu :  thia  counioraction  (it 
Deeds  scarcely  lieru  be  rupoutod)  id  as  utritJt  tin  uxamplu  of  obedience 
to  tho  law  of  the  impuloe,  an  if  Lho  body  had  gone  on  Tooving  with  it« 
orig^inal  velocity  ;  bul  the  motiua  w)iicb  rusultd  is  dlfTcreiit,  being  now 
a  compoiind  of  the  ofTecia  of  two  causes  acting  in  coutrary  dircoiiona, 
instead  of  the  one  effect  of  one  caiuo.  Now,  what  caiue  does  tbe 
body  obey  in  its  eub«ioqueiii  uiotiou  1  The  original  cuusu  of  motioti. 
or  Hie  actual  million  at  the  preceding  instant  1  The  lauer  :  for  when 
iha  object  tsaues  from  the  rcAisling  medium,  it  continues  iTio\'iug  nut 
with  ita  original,  bul  with  itd  retarded,  velocity.  The  molioo  huving 
once  been  diminished,  all  that  which  fijUowe  is  diminished.  The 
eSiact  changes,  because  the  cuu»u  which  it  really  obuyn,  the  proximate 
cause,  tbe  real  cause  in  fact,  has  changed.  This  principlo  is  recognized 
by  mathematicians  when  thoy  enumerate  among  the  causes  by  which 
the  mutiuu  of  a  body  lit  at  any  instant  determined,  ihc  ybrcc  gcncralcd 
by  tbe  previous  motion ;  an  exprfnt&ion  which  would  bo  alisurd  if 
taken  to  imply  that  tliia  "furcc''  wtu  oii  iutormcdiate  link  between  the 
eaiuu  and  the  oH'ect,  but  which  really  means  only  the  previous  motion 
itafilf,  considered  aa  a  cause  of  fiirther  motion.  We  must,  therefore, 
if  we  would  speak  with  perfect  precision,  cuusidcr  each  liuk  iu  thb 
succession  of  motions  as  the  effect  of  the  link  preceding  it.  But  if, 
for  the  convenience  of  discourse,  we  npoak  of  the  whole  series  as  one 
effect.  It  uiuist  be  as  an  cflcct  produced  by  tlio  original  impelling  force; 
a  permanent  effect  produced  by  an  instantaneous  cause,  and  possessing 
tbe  property  of  svlf-pcrjmtuHiiun. 

Let  us  now  suppose  that  tbe  original  agent  or  cause,  instead  ot 
being  inatantnncous,  is  permanent.  VVHiatover  cfibct  lias  been  pro- 
dticed  up  to  a  given  time,  would  (unless  prevented  by  the  inter%'ention 
of  some  new  cause)  subiiist  permauuntly,  even  if  thu  causo  were  to 
porisli.  ^ince,  however,  the  cause  does  not  perish,  but  continues  to 
exist  and  to  operate,  it  must  go  on  producing  more  and  mora  of  the 
effect :  and  instead  of  an  uniform  eficct,  wo  have  a  pFogressivo  series 
of  offccts,  arising  from  tiic  accumulated  inBuunce  of  a  permanent  cause. 
Thus,  the  contact  of  Iren  with  the  Blmosphero  causes  a  portion  of  it  to 
nist ;  and  if  tJie  cause  ceased,  the  effect  already  produced  would  be 
ipermanent,  but  no  further  effect  would  be  added.  If,  however,  tlie 
cause,  namely,  exposure  to  moist  air,  continues,  more  and  more  of  the 
iron  bncomtis  nmted,  until  it  is  all  converted  into  a  nid  puwdur,  when 
one  of  the  condilious  of  tlic  producUun  of  rust,  namely,  thu  presunco 
of  Mtioxidizcd  iron,  has  ceased,  and  the  effect  cannot  any  longer  be 
produced.  Again,  the  earth  causes  bodies  to  fall  towards  it,  that  ia, 
the  cxisteuiX'  of  the  earth  ut  a  glvvu  instant,  causes  au  uiisupporlod 
body  to  move  towanU  it  at  tJie  succ^M^ding  instant :  and  if  the  earth 
were  instantly  annihilated,  as  much  of  the  efiect  as  is  already  produced 
would  continue ;  the  o1>ject  would  go  on  moving  in  the  same  direction, 
willi  its  acquired  velocity,  until  intercepted  by  some  body  or  deflected 
by  some  other  furce.  The  eonh,  however,  not  being  annihilated,  goes 
on  producing  in  the  second  instant  an  effect  similar  and  of  equal 
.jvnouut  to  the  lirst,  which  two  effects  bcijig  addcil  together,  there 
,|>eauUs  an  accelerated  velocity;  and  this  operation  being  repeated  al 
Aach  Bucceasiva  instant,  the  mere  permanence  of  the  cause,  although 
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without  increase,  gives  riw  n>  a  constant  progrcMtvo  increase  of  tha 
efr©ct.  flo  long  as  all  the  ronditions,  negative  and  positiTe,  of  the  pro- 
duction of  that  cQect  continue  to  be  realized. 

It  mu«  be  ohvitnis  thai  this  Riate  of  Things  is  merely  a  case  of  tfae 
Compo-tition  of  Cause*.  A  rausc  which  continues  in  Bcrion,  must  oil 
0  strict  analysis  be  considrred  as  a  number  of  causes  exactly  simitar, 
successively  introduced,  and  producing  by  their  combination  tl)e  sum 
of  llic  effects  which  they  would  severally  produce  if  they  acted  singly. 
The  pruirrfssive  rusting  of  the  iron  is  in  strictnotis  the  sum  of  the 
effects  of  many  particJea  of  air  acting  in  succession  upon  eorrespnnd- 
ing  particles  of  Iron.  The  continued  action  of  the  earth  upon  a  falhng 
body  is  equivalent  to  a  scnes  of  forces,  apphcd  in  auccossivc  instants, 
earn  tending  to  produce  a  certain  constant  quaniiiy  of  motion  :  and 
the  motion  at  each  itt»tant  is  tiie  aura  vf  the  eficcts  of  the  new  forre 
applied  at  the  preceding  inslant,  and  of  the  motion  already  acquired. 
In  each  instant,  a  fireah  effect  of  which  gravity  is  the  proximate  cause, 
is  added  lo  the  effect  of  which  it  was  ihe  remote  cause :  or  (to  expresa 
the  same  thing  in  another  manner)  the  effect  produced  by  the  earth's 
influence  at  the  instimt  last  elapsed,  is  added  to  the  sum  of  the  eflV-ets 
of  which  the  remote  causes  were  the  influences  exerted  by  the  eartli 
at  all  the  previous  instants  since  the  motion  began.  Tho  ease,  there- 
fore, ctimcs  under  the  piinciple  of  a  concuiruneo  uf  causes  producini 
an  elTeel  equal  to  the  sum  of^  their  separate  cflocis.  Jlut  as  the  causei 
come  into  play  not  all  at  once,  hut  successively,  and  as  the  eflect  at 
each  instant  is  tho  sura  of  the  effects  of  those  causes  only  which  have 
come  into  action  up  to  that  instant,  tho  result  assumes  the  form  of  an 
ascending  series;  a  sucecssion  of  sums,  each  grtiater  than  that  which 
preceded  it ;  and  we  have  thus  a  progressive  effect,  from  the  continued 
action  of  a  cause. 

Since  the  continuance  of  the  cause  influences  the  effect  only  by 
adding  to  its  quantity,  and  since  the  addition  takes  place  according  to 
a  fixed  law  (equal  quantities  in  equal  times),  the  result  is  capable  ot 
being  computed  on  mathematical  principles.  In  fact,  this  case,  being 
that  of  infiniresiinal  increments,  is  prociwjly  the  case  which  ihu  differ- 
ential calculus  was  invented  to  meet.  The  questions,  what  effect  will 
result  from  the  continual  addition  of  a  given  cause  to  itself  1  and.  what 
amount  of  the  cause,  being  continually  added  to  itself,  will  produce  a 
given  amount  of  tho  effect  f  are  evidently  mathematical  qtiestinns,  and 
lo  be  treated,  ifiercfore,  deductively.  If,  as  we  have  seen,  cases  of  the 
Comuusttion  of  Causes  are  seldom  adapted  for  any  other  than  deduc- 
tive mve ligation,  tliis  is  especially  true  in  the  case  now  examined,  the 
continual  composition  i>f  a  cauHe  with  its  own  previous  eflecta;  since 
such  a  case  is  peculiarly  amenable  to  tho  deductive  method,  while  the 
undistinguiithabic  manner  in  which  tho  effects  are  blended  with  one 
another  and  vnth  the  causes,  must  make  the  treatment  of  such  an 
inaiaoce  exporimontalty.  still  more  chimerical  than  in  any  other  coae 

§  2.  We  shall  next  advert  to  a  rathor  more  intricate  operation  of  t)ie 
same  principle,  namely,  when  tho  cause  does  not  merely  continue  in 
action,  but  undergoes,  during  the  same  time,  a  progressive  change  in 
dmso  of  its  circumstances  which  contribute  to  determine  the  effect.  In 
this  case,  as  in  the  former,  the  total  effect  goes  on  accumulating,  by 
Uie  eontinual  odditiot    of  a  fWwh  effect  to  that  already  produced,  but 
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it^^wlong?r'%y  the  lultlition  of  equal  quantities  in  equal  times ;  tho 
cfnaatities  added  uru  uiiui}ual,  and  uvun  l)ic  quttlity  may  nuw  be  dilTer- 
enL  If  ihe  change  in  the  Atatc  of  the  permanent  caiitie  he  progreaaivc, 
the  elTcct  will  gn  thruugh  a  double  series  of  changes,  ansiiig  partly 
frum  tho  aix-uniulated  action  of  the  rauAC.  and  partly  fi-om  the  change* 
in  ita  action.  Tho  effect  ia  atill  a  progressive  effect,  produced,  how- 
ever, not  by  the  mcro  continuance  of  a  cause,  but  by  its  coutiuuanca 
aud  its  pmgresaivenesa  combined. 

A  familiar  example  is  afforded  by  the  increase  of  the  temperature 
BunuDcr  adtance»,  that  is,  as  the  sun  draws  nearer  to  a  vertical 
>n,  and  rv^matnA  a  greater  number  of  houra  abovo  the  horizon 
lis  itislanre  exemplifies  in  a  ver^*  interesting  manner  thu  twofold 
oporetioii  on  tho  efleci,  arising  from  the  continuance  of  the  cause  and 
frocD  its  progresKive  change.  When  once  tho  sun  has  come  near 
enough  to  the  xonith,  and  remains  above  the  horizon  long  enough,  to 
give  more  warmth  during  one  diumal  rt^tutiun  than  the  counteractiug 
cauAO,  the  earth's  radialiun,  can  caiTv  otT,  the  more  continuance  of.  the 
causa  would  progrusais'cly  iucrea»c  tho  effect,  even  if  the  sun  catne  no 
oearer  and  ttie  days  grew  no  longer  ;  hut  in  addition  to  this,  a  chango 
takes  place  in  the  accidents  of  the  cause  (its  series  of  diurnal  posi- 
tions), tending  to  iucrea^c  the  quantity  of  the  effect.  When  the  eum- 
mar  aolsiico  has  passed,  the  progressiva  change  in  tho  cause  begins  to 
take  place  tho  reverse  way ;  but,  for  some  iIidc,  thu  accumulating 
effect  of  tiie  mere  continuance  of  the  cause  exceeds  the  effect  of  the 
changes  in  it,  and  the  temperature  continues  to  increase. 

Again,  the  mutiuns  of  a  planet  aru  a  progressive  effect,  produced 
by  causeii  at  nnce  permanent  and  progressive.  Tho  orbit  of  a  planet 
u  determined  (omitLing  perturbuTions)  by  two  causes  :  first,  tlio  action 
rrf  lite  central  body,  a  permanent  cause,  which  altemalcly  increases 
and  diminishes  as  the  planet  draws  nearer  to  or  goes  further  from  its 
perihelion,  and  which  acts  moreover  at  every  point  in  a  different  direc- 
tion; and,  secondly,  tho  tendency  of  the  planet  to  continue  mos-ing  in 
tho  direction  and  with  the  vulucily  wbtch  it  has  already  act]uirod. 
This  force  aUo  grows  greater  as  the  planet  draws  nearer  to  its  porihe- 
lion,  because  as  it  does  so  lis  velocity  increases ;  and  less,  as  it  recedes 
from  its  pcrihehuu  :  and  this  force  as  well  as  the  other  acts  at  each  point 
in  a  different  din^ction,  because  ac  every  point  the  action  of  the  central 
force,  by  deflecting  tho  planet  from  its  previous  direction,  alters  tlio 
line  in  which  it  temU  to  continue  moving.  The  motion  at  each  instant 
is  determined  by  the  amount  and  dir*?ction  of  the  moiion  and  iJio 
amount  and  diru-cttun  of  the  sun's  action  at  tho  previous  instant :  and 
if  we  speak  of  the  entire  revnlulion  of  the  planet  as  one  phenomenon 
(whidi,  as  it  is  perio4lical  and  similar  to  itself,  we  oflcn  hnd  it  conve- 
nient to  do),  that  phenomenon  is  tho  progressive  effect  of  two  pemia- 
oent  and  progressive  causes,  the  central  force  and  tho  acquired  motion. 
Those  causes  happening  Uy  be  progressive  in  tho  particular  way  which 
is  called  periodical,  the  effect  necessarily  is  so  too;  because,  tho  quan- 
titiefl  to  be  added  together  returning  in  a  regular  order,  the  same  sonu 
must  abo  regularly  return. 

This  example  is  well  wortliy  of  consideration  also  in  another  re^tpect. 
AUiiough  the  causes  themselves  are  permanent,  and  independent  of  all 
conditions  known  to  us,  the  changes  which  Cako  place  in  the  quantitie* 
udralauons  of  tbe^auaee  are  actuallj^  cauiwj  by  the  periodical  changet 
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in  tlie  eRbcU.  The  cauaeii,  as  they  exist  at  adv  rooineot,  bavui^  piv- 
dnced  a  cenain  motion,  that  motiuti,  becomiag  itself  a  cause,  reacts  oo 
the  causcH,  suil  prodiico8  u  change  in  tlioni.  By  altoring  tlio  distance 
and  direction  of  the  central  body  relatively  to  the  planet,  and  the  direc- 
tion and  quBUtity  of  tbe  lungutitial  force,  it  alters  the  clement^  wluch 
dotormino  the  molinn  at  the  next  succeeding  iostanl.  This  change 
renders  the  next  motion  somewhat  difTcreul ;  aud  this  difierenco,  by  a 
ircsh  reliction  upon  tho  causes,  renders  the  nuxL  mulion  ntill  mure  dif- 
fbront,  and  en  on.  Tho  originat  state  of  the  causeit  might  have  been 
audi,  that  this  aeries  of  actions  modified  by  reactions  would  uoC  hava 
fjcon  periodicaL  The  sun's  action,  and  tbo  on>;inal  irupelliug  fonie, 
might  havo  been  in  such  a  ratio  to  one  anothci,  that  the  reaction  of  the 
liffcct  would  have  been  such  as  to  alter  the  causes  more  and  mora, 
without  ever  bringing  tbcin  buck  to  what  they  were  at  any  former 
time.  Tho  planet  would  tlien  have  moved  in  a  parabola,  or  an  hjper- 
Imlft,  cur^-es  not  returning  into  themselves.  Xho  quantities  of  thti  two 
forces  wore,  however,  urigiualiy  ouch,  that  the  succeflsivo  reactions  of 
the  effect  bring  back  lliu  causeti,  after  a  certain  time,  to  what  tboy  were 
before ;  bihI  from  that  time  all  the  vaiiaiious  continue  to  recur  again 
arnl  again  in  tho  same  periodical  order,  and  must  so  continue  while  tbo 
causes  subsist  aud  are  not  counteracted. 

§  3.  In  all  cases  of  progressive  cffectii.  whether  arising  from  the  ac- 
euniulatiun  of  an  unchanging  or  of  changing  cleiutiuls,  there  is  an  uui- 
fi>nniiy  of  succession  not  merely  between  the  cause  and  the  eflbct,  but 
between  tho  first  stages  of  tho  cfTfct  and  its  Bubs(;(juent  stages.  Thai 
a  body  in  vacmo  falls  sixteen  feet  in  the  fir*t  second,  fortv-eighl  in  the 
eHJCond,  and  so  on  in  the  ratio  uf  the  oild  numbers,  one,  lliree,  five,  &c^ 
is  as  mucli  an  uniform  sequence  as  that  when  the  euppons  are  reraoved 
the  body  falls.  Tho  sequence  of  spring  and  summer  is  as  regular  atkd 
invariable  as  that  uf  the  npproauFi  of  tliu  sun  and  spring  :  but  wo  do 
not  consider  spring  to  l>e  the  cjinse  of  summer,  it  is  evident  that  they 
arc  both  efibctaof  the  increased  heat  received  frum  the  sun,  and  if  tb^ 
cause  did  not  exist,  spring  might  continue  for  ever,  wiilnmt  having 
the  sUghtest  tendency  to  pntdiice  summer.  An  wo  have  so  often  re- 
marked, not  tho  conditional,  hut  the  unconditional  iuvaiiiihlo  autece* 
dent,  is  tanned  the  causa.  That  wtiich  would  not  be  fullnwed  by  the 
effect  unless  something  else  had  preceded,  is  not  tho  causo,  however 
iirvariahlo  tbo  [tO(|uuiit'u  may  in  fuct  bo. 

It  is  in  this  way  that  most  of  these  uniformities  of  sucr-cssion  are 
generated,  which  are  nut  casoa  of  caustUioiL  ^Vhen  a  phoUMWouon 
goes  on  inrrcftsing,  or  periodically  increases  and  diminishes,  or  goc6 
through  any  continued  and  unceasing  process  of  variation  reducible  to 
an  uniform  rule  or  law  of  succeasiou,  we  do  nut  on  this  uccouut  presume 
that  any  two  successive  tonus  of  the  series  are  cause  and  efleut.  Wo 
presume  the  contrary  ;  we  expect  to  lind  that  the  whole  series  originacee 
either  from  the  continued  action  vC  &xvd  causes  or  from  causes  which  go 
throuc:h  a  corros|H>ndtng  process  of  continuous  change,  A  tree  grows 
from  half  an  inch  high  to  an  hundred  feet;  and  some  trees  will  geaer> 
ally  grow  Ui  that  height  unless  prevented  by  some  counleracting  cause. 
But  wu  do  not  call  the  M*ndling  the  cause  of  the  full  grown  tree  ;  the 
invariable  aniof^dcut  it  certainly  ia,  ujid  wu  know  vurj'  imporfecUy 
U|)on  whtLt  othor  antecedents  tita  set{ueiicci  iA  contingent,  but  we  az«* 
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tionviDced  that  it  U  contingent  upon  Bomething ;  because  the  bomoge* 
nooiuuess  of  the  aiitoccdent  with  the  coitscjucnt,  tho  cloee  reaombluica 
of  the  aeedlinK  to  the  treo  in  all  re«pflct»  except  mngnimde,  and  the 
^raduaUtjr  of  the  gruwth,  &u  cxHctly  rrsombling  the  prograMively  accn- 
mulating  effeci  produced  Ity  the  long  action  of  some  oiie  cuuo,  leave 
Kcarccljr  a  possibility  of  doubtiii|r  that  the  seedling*  and  thn  tree  are 
really  two  tfrtns  in  a  aerie*  of  that  description,  the  first  term  of  which 
i»  yet  to  seek.  The  concluKtDn  in  further  confirmed  by  this,  tlmt  vnj 
are  able  to  prove  by  strict  induction  the  dependence  of  the  growth  of 
tho  tree,  and  oven  of  the  continaanco  of  its  exi&tencc.  upon  tho  con- 
tinued repetition  of  certain  processes  of  nutrition,  the  rise  of  the  sap, 
the  abflorptiona  and  exbalatiotis  by  tlie  leaver,  ice,  and  the  samo  ex- 
periiaenis  would  probably  prove  to  u»  (hat  the  growth  of  the  tree  is 
the  accuinolated  sum  of  the  effects  of  these  continued  processes,  wore 
wc  not,  for  want  of  sutficiently  micrcKtcopic  eyes,  unable  to  observB 
oorrectly  and  in  detail  what  tbojie  effects  are. 


CHAPTER  XVL 


OP  BMrnUOAL  LAWS. 


§  1.  ExFKRiMEMTAi.  philo&ophers  usually  give  the  name  of  Empirical 
jaws  io  those  uniformities  which  obserration  or  experiment  baa  shown 
10  oxi&t,  hut  upon  which  they  hesitate  to  i%)y  in  cases  varying  much 
from  tlioso  which  have  been  actually  observed,  for  waut  of  seeing  aiiy 
roason  icAi/  such  a  law  should  exist.  Jt  is  implied,  therefore,  in  tho 
notion  of  an  empirical  law,  that  it  is  not  an  ultimate  law;  that  if  true 
at  oil.  its  trutli  is  capable  of  bclnff,  Hud  requires  to  bo,  accounted  for. 
It  is  a  derivative  law,  the  derivation  of  which  ia  not  yet  known.  To 
state  the  explanation,  the  wUt/  of  tlie  empirical  law,  would  be  to  slato 
the  laws  from  which  ic  is  derived ;  ihc  ultimate  causes  upon  which 
it  is  contingent.  And  if  we  knew  these,  we  should  also  know  what 
are  ita  limits ;  under  what  conditions  it  Avould  cease  to  bo  fulhllud. 

Tho  periodical  return  of  eclipses,  ae  orii^nalty  ascertained  by  the 
persevering  observation  of  the  early  eastern  untronumcr^,  was  an  em- 
pirical law,  until  tlio  general  hiwH  uf  the  celcsliul  motions  had 
accounted  for  it.  The  fullowng  are  empirical  laws  etill  waiting  to  bo 
resolved  into  the  simpler  laws  from  which  they  are  derived.  The  local 
laws  of  the  flux  and  reflux  of  tho  tides  in  difforout  places  :  the  succes- 
sion of  cortain  kindti  of  weather  to  certain  appearances  of  sky :  tlie  ap- 
parent exceptions  to  the  almoint  universal  truth  that  bodies  expand  by 
increase  of  temperature:  tho  law  that  breeds,  both  animal  and  vegeta- 
ble, are  improved  by  croafling:  that  gases  have  a  strong  tendency  to 
porrnuate  animal  membranes:  that  opium  and  alcohol  lutoxicatu:  that 
Auhstances  containing  a  very  high  proportion  of  nitrogen  (such  hh  hy- 
drocyanic acid  and  morphia)  are  powerful  poiaotia;  that  when  difffManl 
metals  arc  tiised  together  the  alloy  is  harder  than  the  various  elonn^uts: 
tliat  the  number  of  atom?  of  acid  required  to  neno-alize  one  atom  of 
auy  base,  is  et^uol  to  the  number  of  utuzns  uf  oxygen  iu  tlie  base:  that 
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the  solubility  of  subatauceH  in  one  annifaer.  depcmda*  (st  least  in  Mfoe 
degree)  on  dio  lumilarity  of  their  clement*. 

An  empirical  law,  then,  is  an  ofamrted  anifbrmitj,  presumed  to  he 
resolvable  into  simpler  lawg.  but  not  yet  resolved  into  tbcm.  Tlie  as- 
cvrtainment  of  ihe  empirical  lawn  of  phenornena*  often  precedes  by  a 
Ions'  interval  tlic  explanaiion  of  those  laws  by  the  Deductive  Method: 
and  the  verification  uf  ii  deduction  usually  cua*)it(t«  in  ihc  coniparisua 
uf  its  reHulta  with  empirical  lawa  previously  ascertained. 

§  2.  From  a  limited  iiuml»or  of  ultimate  lows  of  cauwiiion,  there  are 
necessarily  generated  ii  vast  number  of  derivative  uniformitioft,  both 
of  succession  and  of  cnoxislcncc.  Some  are  lawa  of  Buccvnsion  or  of 
coexistence  between  dificrent  elFecia  of  the  same  cause:  of  these  we 
hail  abundant  examples  in  the  last  chapter.  Some  are  lawa  of  auc- 
Cflseion  between  oficcia  and  their  remote  causes;  resolvable  tnlu  the 
la%vB  which  connect  each  with  the  intermediate  link.  Thirdly,  wboti 
causes  act  toother  and  compound  their  effects,  the  Inws  of  those 
causes  guiienilo  Uie  fundamental  law  of  the  efTect.  uatnely,  that  it  de- 
pends upon  the  coexistence!  of  those  causes.  And,  6nally,  the  ordei 
ofsoccession  or  of  cocxistenco  which  obtains  among  c-ffcctii,  necoasa- 
rily  depends  upon  their  causes.  If  they  are  eflectsof  ibe  same  cause, 
it  depends  upon  the  laws  of  thnt  cause ;  if  of  different  causes,  it  de- 
pends upon  the  laws  of  those  causes  severally,  and  upon  tbe  circum- 
Htnncps  which  doicrmiuo  their  coexistence.  If  we  intpiire  further  when 
and  how  the  causes  will  coexitit,  that,  again,  depends  upon  tfteir  catises: 
and  we  may  thus  traca  back  the  pheiiumeuu  nifHier  and  hiirber.  until 
the  diHerent  ftories  of  effectii  meet  in  a  poinr,  and  iho  whole  is  shown 
to  have  drpcndeil  ullimaiol}*  upon  some  cumnion  cau»e ;  or  until,  in- 
stead of  convcrmng  to  one  point,  they  terminate  in  diffi^rent  points, 
and  the  ordor  ot  the  efl'ects  is  proved  tu  buvc  anM<n  from  tlie  original 
cotlocation  of  some  of  the  primeval  causes,  or  tiaiurnl  agents.  For 
example,  the  order  of  eucceflsion  and  of  coexistence  among  the 
boaviMily  raotioiiH,  wliich  is  exprcnned  by  Kepler's  laws,  is  deriveil 
fvora  the  c^iox'istonce  of  two  primeval  rausos,  the  sun,  and  the  original 
impulse  or  projectile  force  impressed  upon  each  planet.f  Kepler's 
laws  are  reeoWed  into  ib«  laws  of  these  causes  and  the  fact  of  thor 
coexistence. 

Deri^'&tivo  laws,  therefore,  do  not  depend  solely  upon  ibo  ultimate 
laws  into  which  they  are  refiolvable :  they  mostly  dej>end  upon  those 
ultimate  laws  and  an  ultimate  fact ;  namely,  the  mode  of  coexistonca 
of  SOUK  of  the  ori^nal  elements  of  the  univot»e.  Tho  ultimate  laws 
of  causation  might  he  the  same  oa  at  preftenr,  and  yet  tho  derivative 
laws  completely  different,  if  llic  causes  coexisted  in  different  ptnpor- 
tions,  or  with  any  difTeroucc  in  diuetu  of  tlioir  relalioiu  by  which  the 
nffectft  are  influeiicetl.      If,  for  example,  the  sun's  attraction,  and  the 

*  Thiu,  WKtar,  of  mhicti  eiDbl-ninthJ  in  w<i|ht  ue  oxygon,  diHOlvcs  moat  bodiM  whicb 
c<mUin  »  hi|h  prooortMM  of  otyno.  auch  u  aU  the  rutrilM,  (wbkli  h««fl  more  oxyMO 
tbui  aiir  other*  of  ihe  eoonnon  ■■»,)  nio«t  of  the  snlphilvs,  msny  of  iIm  carbonates,  «e. 
Anin.  bodiM  Urfely  eoro|M)wd  of  caintni»tibl«  elemcnU,  like  hTdrMCB  and  rBrbon.  am 
soluble  in  bodw*  of  limilar  rompo«jlion ;  rosin,  for  matancc,  will  diUMV«  in  alcohol,  tar  >a 
oil  of  Ivrpeniin*.  Thtt  empincal  {rcr^rallniion  it  fiir  from  b*lnc  ontvenallf  true .  no 
«)ooli4  li«c»uM  It  ia  a  ronKe.  and  tberofAre  easily  defealed,  r«poU  es  (snertl  lawi  too  dMf 
Ah  ua  At  |>tnrnt  to  |ie»etralfl :  tniL  it  will  iirobably  In  lime  wifrai  proceaew  o(  inquirj'. 
lesdici  to  tlie  diKOVM?  of  thmr  laws. 

*  Or  (amorduif  to  Laplace'a  theorr)  ibi  ms,  sad  tbs  soa'i  rotstiotL 
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mginal  projectile  force,  had  exiiited  m  Mme  other  ratio  to  one  another 
thau  tiicy  did  (and  we  know  uf  no  reason  why  tlm  »hou1d  not  have 
been  tho  cast^),  the  derivative  laws  of  the  heavenly  motions  mijiht 
have  been  quite  different  from  what  they  are.  The  nronnrtions  which 
exist  happen  to  bo  Buch  m  In  produce  nrtcular  elliptical  motions ;  any 
other  proportiutis  wr)uld  have  nrodiK^ed  different  ellipses,  or  circular, 
or*  parabolic,  or  hyperbolic  motions,  but  etill  reeular  onea ;  because  the 
effects  of  each  of  the  agviila  accumulate  according  to  an  uniform  law; 
and  two  regular  series  of  qnantitifto,  when  their  corresponding  terrOH 
arc  added,  must  produce  a  regular  aeries  of  some  sort,  whaieverthe 
(juantttifM  themselves  are. 

4  3.  Now  this  la«  mentioned  element  in  the  resoluiion  of  a  deriva- 
tivo  law,  the  element  which  i»  not  a  law  uf  caunatiou  but  a  cullocatioo 
»ises,  cannot  itself  bo  reduced  to  any  law.  There  is  (as  formerly 
rked*)  no  uniformity,  no  norma,  principle,  or  rule,  perceivable  tn 
distribution  of  the  primeval  natural  a^»ents  through  the  uuiverae. 
Tho  different  substances  composing  the  earth,  the  powers  that  pervade 
die  uuivcrsc,  stand  in  no  constant  rvlatiun  to  one  another.  One  sub- 
stance is  more  abundant  than  other.i,  one  power  acts  through  a  larger 
extent  of  apace  than  others,  without  any  pervading  analogy  that  we 
can  di;*covcr.  Wc  not  only  do  not  know  of  any  reason  why  the 
sun's  attraction  and  the  tangential  fi>rce  coexist  in  the  exact  propor- 
tion they  do,  but  we  can  trace  no  coincidence  betwften  it  and  the 
proportions  in  which  any  other  elcinoutary  powers  in  the  univcrKo  are 
mtermingted.  The  uimo-tt  disorder  ia  apparent  in  the  cnmhination  of 
the  causes ;  which  Is  conHistcnt  with  tho  most  perfect  unlcr  in  their 
effisctii ;  for  when  each  agent  carries  on  ita  own  operations  according  to 
on  aniform  law,  even  tho  mu<  capriciouu  coaibinatiun  of  agciiclea  will 
generate  a  regularity  of  some  sort,  a*  we  see  m  the  kaleidoscope, 
where  any  casual  arrangement  of  colored  bits  of  glass  produces  by 
the  laws  of  reflection  a  beautiful  regularity  in  the  efTecl. 

§  4.  In  the  above  considerations  lies  the  justification  of  the  limited 
degree  of  reliance  which  philosophers  are  accustomed  to  place  in  em- 
pirical laws, 

A  derivative  law  which  results  wholly  from  iho  operation  of  some 
one  cause,  will  he  as  universally  true  as  the  laws  of  the  cause  itself; 
that  is,  it  \rill  always  be  true  except  where  some  one  of  those  effects 
of  tho  cause,  on  which  tl»o  derivative  law  depends,  is  defL-ait.'il  by  a 
counteracting  cause.  But  when  the  derivative  law  re.4ults  not  from 
different  effects  of  one  cause,  but  from  effects  of  several  causes,  we 
cannot  be  certain  that  it  will  be  true  under  any  variation  in  tlic  mode 
of  eoexislenco  of  those  causes,  or  of  the  primitive  natural  agents  on 
which  tho  causes  ultimately  depend.  The  proposition  that  coal  beds 
rest  upon  certain  descriptions  of  strata  exclusively,  though  true  on 
ibe  earth  so  far  as  our  observation  has  reached,  cannot  be  extended  to 
the  moon  or  tho  other  planets,  supposing  coal  to  exist  there  ;  because 
we  cannot  be  assured  tnnt  the  original  constitution  of  any  other  planet 
was  luch  as  to  produce  the  diffctent  depositions  in  the  same  order  as 
m  our  globe.    The  derivative  law  in  thu  case  depends  not  solely 

*  Bnpni,  p.  ant 
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upon  lawn  but  upon  a  collocation ;  and  coUocotioiia  cannot  be  rodBoed 
to  any  law. 

Now  it  is  the  very  nature  of  a  derivative  law  wbich  bas  not  yet  beoq.^ 
reaolvcd  into  its  elements,  in  other  words,  ati  unipirical  law,  ibat  Wtt| 
do  uiit  know  wbcther  it  results  from  tbe  difl'erent  efl'ectA  of  one  cat 
or  from  effects  of  diffL-rcnt  cauBc«.  We  cannot  tell  whether  it  depei 
wholly  upon  laws,  or  partly  upon  laws  and  partly  upon  a  collocalii 
If  it  depends  upon  a  collocatiua.  it  vn\\  hn  true  in  all'thc  rasca  in  wl ' 
that  particular  collocation  exists.  J3ut  since  wo  are  entirely  ignorant,  ti 
cose  uf  its  dupendiiig  upon  a  collocation,  what  the  collocation  is,  we 
not  safe  in  extending  the  law  beyond  the  limits  of  time  and  place  ii^i 
which  we  have  actual  experience  of  it;3  truth.  Since  within  tho»D  Itmitt  i 
the  law  luu)  always  been  found  true,  we  liave  evidence  that  the  colloca-:^ 
tionn,  whatever  they  are,  upon  which  it  depends,  do  really  exist  withi& . 
ihoao  limits.  But  knowing  of  nu  rule  or  principle  to  which  the  colic 
catiuna  themselves  conlorm.  wo  catmut  conclude  that  bccauso  a  coilo^-i 
cation  is  proved  to  exist  witldu  certain  limits  of  place  or  time,  it  wil 
oxist  buyuud  those  limits,  Kmpirical  laws,  therefore,  can  only  be  hoi 
true  within  the  limits  of  time  and  place  in  which  they  have  been  faani 
true  by  ubservaiion:  and  not  merely  the  limits  uf  time  and  place, 
pf  time,  place,  and  circuinsianco:  for  since  it  is  tfao  very  meaning  of  I 
»Bmpirical  law  that  we  do  not  know  tlie  ultimate  laws  oi  causation  ui 
Lwhich  it  is  dependent,  we  cannot  foresee,  without  actual  trial,  iu  wl 
lanner  or  to  what  extent  the  introduction  of  any  new  circi 

»y  efivct  it. 

i  5.  But  how  are  wo  to  know  that  an  uniformity,  ascertained  h] 
experience,  is  only  an  empirical  law  f     Since,  by  the  supixisition,  wftj 
bav-c  not  been  able  to  resolve  it  into  higher  laws,  how  do  we  kiwi 
tliat  it  is  not  an  ultimate  law  of  causation} 

I  answer,  that  no  generalization  amounts  to  more  than  an  cmniricai'] 

law  wht'D  the  only  proof  upon  wbich  it  rests  is  that  of  the  Mutuod  ij£d 

AgTRpment.     For  it  ha«  been  seen  that  by  that  method  alone  we  never] 

can  arrive  at  caul's.     All  that  tlio  MetJiod  of  Agreement  can  do  is,  toj 

ascertain  the  whole  of  the  circumstances  common  to  all  cases  in  whi( 

a  phenomenon  is  produced :  and  thij  of  course  includes  not  only 

cause  uf  the  phenomenon,  but  all  pbeuumenu  with  which  it  is  con-i 

aected    hy   any  derivative   uniformity,   whetlier  us   being  collateral' 

flffects  of  the  same  cause,  or  eflbcts  of  any  otlior  cause  wliich,  in  all  the 

instances  wo  have  been  able  to  observe,  coexisted  witli  it.    Tho  metlic 

afibrda  no  means  of  deiermining  which  of  tlieso  uniformities  are  lawa  i 

causation,  aud  which  arc  merely  derivative  laws  resulting  from  the 

laws  of  causation  and  from  the  collocation  of  the  causes.     None 

'lliom,  therefore,  can  be  received  in  any  other  character  than  that 

[derivative  laws,  tho  derivation  of  which  has  not  been  traced ;  in  otHc 

I  words,  empirical  laws:   in  which  light,  all  roaulta  obtained  by 

Method  of  Agreement  (and  therefore  ulmust  all  tliu  truths  obtained 

[rimplo  obRer\-ation  without  exporimi-nt)   roust   be  con.sidercd,  ui 

t'other  conBrmod  by  tho  Method  of  Difference,  or  explained  dedut 

pcively,  in  oilier  words,  accounted  for  a  priori. 

These  empirical  laws  may  be  of  greater  or  of  le«»  authority,  accor 
ihg  as  there  is  reason  to  presume  that  they  are  rciiolvable  into  lai 
'•my*  or  into  laws  and  collocations  logtMhor.    The  setiuences  wbich  w* 


nitmwAh  laws. 

tn  the  production  anil  subMKjuent  life  nf  an  animal  or  a  vege- 
table, restiQg  u|»on  tho  Muthud  ut  Agreement  only,  arc  nicru  omptrical 
tarn ;  but  iliougli  the  antecedentM  in  those  sequeaces  may  not  be  tbe 
cauaes  of  ibe  cauaoquetits,  both  the  joe  and  the  other  ore  probably,  io 
tha  laiiiii,  BuccL-sHive  »taires  of  a  progros»ive  oBect  ongiualilig  iu  a 
cominoD  caiiDfl,  and  tlierel'orR  indcpeudutit  f )t' colloratioiis.  Tbe  unifor- 
mities, on  the  other  hand,  in  thu  urdor  of  euperposition  of  strata  ou  the 
earth,  arc  empirical  lawn  of  a  much  weaker  kind,  since  rhcy  are  not 
only  not  laws  of  causation,  but  there  is  no  reason  to  bebore  that  tliey 
de|K]ud  upon  any  common  cause :  all  appcaruncos  are  in  fa%-ur  <n 
thoii*  depending  upon  the  particular  collocation  of  natural  agents  which 
primitively  existed  on  our  globe,  and  from  which  no  inference  can  be 
dniA'D  a»  to  the  collocation  which  exists  or  haa  existed  in  any  other 
portioa  of  the  uiiivarae. 

G.  Our  definition  of  an  empirical  law  including  not  only  ihoee 
uniformities  which  are  nor  known  to  be  laws  of  causation,  but  alao 
thoBU  which  are,  provided  there  be  reason  to  presume  that  they  are 
out  ultimate  laws;  this  ii  tho  proper  place  to  consider  by  what  signs 
we  may  judge  that  even  if  an  observed  uiuforraity  he  a  law  of  cauaa- 
lien,  it  is  not  an  ultimate  but  a  derivative  law. 

The  first  sien  is,  if  between  the  antecedent  a  and  the  consequent  A 
there  be  evidi-nce  of  some  intermediate  Huk ;  iKime  phenoniunuii  of 
which  we  can  c-ollect  the  existence,  nlthnugh  from  the  imperfection  of 
our  seases  or  of  our  instruments  we  are  unable  to  ascertain  its  precine 
nature  and  laws.  If  there  be  such  a  phenomenon  (which  may  be 
denoted  by  tbe  letter  x),  it  foUo^vs  that  even  if  a  be  the  cause  of  &,  h 
is  but  the  remote  cause,  and  tbut  llio  law,  a  causes  b,  ia  resolvable  into 
at  le&»t  two  laws,  a  causes  x,  and  x  eauAe<4  b.  This  is  a  very  frequent 
case,  since  Uio  operations  of  nature  mostly  tuke  nloce  on  so  minute  a 
scale,  that  raanv  of  the  f^nccessire  atcps  are  oiuer  impercopiible,  or 
vcrj'  indistinctly  perceived. 

Take,  for  example,  tlie  laws  of  the  chemical  composition  of  substan- 
ces; a«  that,  hydrogen  and  oxygeu  bein^  combined  water  is  produced. 
All  wo  »ee  of  thu  ptoccse  is,  tlmt  the  two  ^a»e»  iMjing  mixed  in  ceitain 
proportions,  and  heat  or  elecxririty  being  applied,  an  explosion  tokoe 
place,  Ibe  gases  disappear,  and  water  remains.  There  io  lui  duubt 
about  the  law,  or  about  its  being  a  law  of  rauealion.  liut  between  the 
ante(!edcnt  {the  gaHcs  in  a  state  of  mechanical  mixture,  heated  or  elec- 
trified), and  the  consequent  (the  proiluctiun  of  water),  there  must  be 
an  intermediate  prncew  which  we  do  not  tiee..  For  if  wc  take  any 
portion  whatever  of  the  waier,  and  subject  it  to  analysif<,  we  find  thai 
It  always  contains  some  hydrogen  and  some  oxygen  ;  nay,  the  very 
same  proportions  of  them,  namely,  iwo-tliirda.  In  volume,  of  hydrogen, 
and  one-tbird  oxygen.  Thin  is  true  of  a  single  dmn ;  ii  is  true  of  the 
minutest  portion  which  oar  insTnimontft  are  capable  of  appreciating, 
^nce,  then,  the  smallest  perceptible  portion  of  the  water  coulaius  boUi 
tliDoe  substances,  portions  of  hydrogen  and  oxygen  smaller  than  the 
«malliK4i  pf-rceptible  must  have  come  together  in  every  such  minute 
portion  of  space;  must  have  come  clooer  together  tlian  when  the  gBnen 
were  in  a  state  of  raechaniral  mixture,  since  (ui  mention  no  other 
reasons)  the  water  occupies  far  less  space  than  the  gaacs.  Now  an  we 
cannot  ace  tkis  contact  or  closu  approocli  of  tho  miimle  particles,  we 
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cinnot  obserre  vrith  what  circiitmtanees  it  19  Bttcaded,  or  eceordingto 
what  laws  it  produces  its  effecw.  Tho  production  of  water,  that  is,  of 
the  ecnsibh)  |i)ii->iinrtiena  wliich  chanictcrizu  tti«  conipvund,  may  be  a 
very  remote  efft;rt  of  iHorr  lawe.  There  mny  bo  iniuimeraWe  iuter- 
veniug  liuks;  ami  n'u  tire  sure  that  tliere  mui>t  bo  some.  Having  ftfll 
proof  that  rorpuecular  action  of  some  kind  lakes  pluco  previous  tnany 
of  the  great  tnuuformalions  in  thu  eonsibln  properties  of  sufastiincaa, 
wu  can  have  no  doubt  tliat  tho  laws  of  chemical  tK-tioti,  sb  at  presmt 
kno^vn.  are  not  oltiiiiate  but  deriTRtive  laws;  however  ign.irant  wc 
may  be,  and  crcn  though  we  should  for  ever  remain  ignorant,  of  the 
nat<ire  of  the  luwa  of  corpuscular  action  from  which  they  oru  derived. 

]n  like  manner  all  tlin  prorcascA  of  vogctative  life,  whether  in  the 
vegetable  properly  so  called  or  in  the  animal  body,  are  coTpunnilar 
pruccsbcs.  Nutritioij  u  llio  addition  of  pailicleft  to  one  another,  ia 
part  roplocing  other  particles  separated  and  excreted,  in  part  occa^filon* 
mg  an  lucreaiHJ  of  bulk  or  wej|;)it,  »o  gradutd,  tltut  only  ufler  a  long 
continuance  do<wi  it  liecomo  pflrceprihle.  Various  organn,  by  meanii 
of  peculiar  vessels,  aecrrte  from  the  blood,  fluids,  the  component  par- 
ticles of  which  must  have  l>een  in  the  blood,  but  which  differ  from  it 
most  widely  both  in  mechajiical  propenies  and  in  rheroif  al  cumpottiiion. 
Here,  then,  are  ubunduncc  of  unknown  links  to  tie  filled  up;  and  then 
ran  be  no  doubt  that  llio  law*  of  the  phfnompna  of  regetaiive  or  orgsnic 
life  are  derivutlve  laws,  dependent  upon  prnjierties  of  tho  corptuclw^ 
and  of  ihoso  elementary'  tissues  which  are  compuratively  Bimplc  coi>> 
binndons  of  corpuscles. 

The  first  sign,  then,  from  which  a  law  of  causation,  though  bitherto 
unreftolved,  may  b«  inferrod  to  he  a  dertTotivc  law,  in  any  indicadon 
of  the  existence  of  an  intermediate  link  or  links  between  the  antece^ 
dent  and  the  connet^uent.  The  second  in,  when  the  antecedent  ia  an 
extremely  complex  phenomenon,  and  its  efrccls.  therefore,  probably,  in 
part  al  loa«t,  compounded  oflbe  ofTecL*  of  i(M  diffiTcnl  elements:  since 
wo  know  tlmt  the  case  in  which  the  ofTcc-t  of  the  whole  in  not  made  up 
of  tho  effects  of  its  parts,  is  exceptional,  the  CompositioD  of  Causes 
being  by  fat  the  more  ordinnry  cfi^e. 

W'c  will  illoslrate  this  by  two  examples,  in  one  of  which  t}io  nute- 
Cedetit  is  rhc  sum  ofmauy  lionioKi: nevus,  m  iho  other  of  hclorc^enootlB, 
part*.  Tlio  wolcht  of  a  luxly  \a  made  up  of  the  weights  of  its  minute 
particles;  atrutli  which  aHtronomen* express  in  its  mosst  general  terms, 
wlwn  dioysay  tbitt  boilien,  at  equal  dit^tances.  gravitate  to  one  anothcf 
in  proportion  to  their  tjuatitity  of  matter.  All  true  propositions,  thfsris- 
fore,  which  cmi  be  made  cunceming  grnvity.  are  derivative  laws;  tho 
ultimate  law  into  which  they  are  all  resolvable  being  that  every  par- 
ticle of  matter  attracia  every  other.  As  our  second  example,  we  may 
take  any  of  tlie  sequences  oDsened  in  meteorology  :  for  ioHtauce.  that 
a  diminution  of  the  pressure  of  tl»c  atmosphere  (indicated  by  ft  foil  of 
ihu  barometer)  is  followed  by  rain.  The  antecedent  is  here  a  com- 
plex phenomenon,  made  up  of  heterogeneous  element*!;  the  columo 
of  the  atmosphere  over  any  particular  place  consittring  of  two  parw,  a 
column  of  air,  and  a  column  of  aqueous  vapor  mixed  with  it;  and  tlie 
change  in  tlie  two  together,  manifested  by  u  foil  uf  the  barompter,  and 
followed  by  rain,  must  be  either  a  change  in  ono  of  these,  or  in  ibo 
other,  or  in  both.  We  miglit.  then,  even  in  tho  Hlwence  of  any  other 
eiidenc«,  form  a  reasonable  preflurapiicmf  from  the  invariable  preMmr<* 
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of  Imrli  ihcaa  ulcmonu  in  i)ie  antecedent,  that  the  iiec|uoneo  i«  proba- 
bly not  an  nitimatf*  law,  but  a  rcsuh  of  the  taivs  of  the  two  difTerenc 
agents :  a  presumption  only  to  be  dt3stroyed  when  we  had  made 
ourselves  so  welt  acquainted  with  the  \nws  of  both,  an  to  be  able  to 
aflirm  that  those  lawit  could  not  by  themselves  produce  the  obscn'ed 
result, 


[  §  7.  There  are  but  few  known  coses  of  saccoasion  &om  very  complex 
iDcodrnt*,  which  have  not  either  been  actually  accounted  for  from 
TnVnpler  lawn,  or  inferred  with  great  ])robability  (from  the  ascertained 
existence  of  intermcdiato  links  of  eauHutioii  not  yet  understood)  to  be 
capable  of  being  bo  accounted  for.  It  is,  therefore,  highly  probable 
chat  alt  flequences  from  complex  antecedents  are  thus  resulvahlrt,  and 
that  ultimate  laws  are  in  all  cases  comparatively  simple.  If  diero 
were  not  the  other  reasons  already  momionftd  for  lietioving  that  the 
laws  of  organized  nature  are  rcHolvabJc  into  simpler  laws,  it  would  be 
^^^nost  asutHcient  reason  that  the  autecedeuts  in  most  of  the  seifuences 
^H^  so  very  complex. 

^^vThcre  are  appearances  stroD^ly  favoring^  tlie  suspicion,  that  ihtwe 
^Hilenomena  are  reallv  resolvable  inxa  much  simpler  taws  than  might  at 
^^frst  be  expected.  The  growth  of  an  animal  from  infancy  to  maturity, 
of  a  plant  from  iiiiancy  till  death,  and  even  that  process  of  decay 
which  is  but  a  slow  death,  bear  a  most  striking  resemblance  to  the 
progressive  effect  of  the  continued  action  of  some  cause,  procevdin[r 
until  it  meets  agencies  vt-hirli  overpower  it,  or  until  its  accumulated 
effects  f^ve  rise  to  conditions  inconsistent  with  its  own  existence. 
This  supposition  by  no  means  rorjuiros  that  the  effect  should  nut, 
daring'  its  progress,  undergo  many  mrxliti cations  besides  those  of 
quantity,  or  that  it  should  not  sometimes  appear  to  undergo  a  very 
marketi  change  of  character.  This  may  bo,  either  because  tlie  unknown 
cause  consists  of  scveml  camjiononi  olomoiits  or  agents,  %vho3e  cTecls. 
accumulating  according  to  different  laws,  are  compounded  in  dilTerent 
proportions  al  different  periods  in  iJio  evLstencc  of  the  organized 
ufing;  or  because,  at  certain  points  in  its  progress,  fresh  causes  or 
agencies  come  in,  or  are  evolved,  which  intermix  their  laws  with 
those  of  the  prime  agent. 

This  groat  problem,  the  most  difficult  in  all  physics,  the  ascertain- 
ment of  the  ultimate  laws  of  organized  nature,  is  one  which  natural 
•  science  in  its  proj^roes  seems  now  al  least  lo  have  fairly  come  up  to; 
and  a  beginning  has  been  made  at  the  point  where  the  phenomena 
appear  most  accessible  to  experiment,  namely,  in  separating  the  oflbcts 
of  partial  from  lliose  of  general  causes,  The  result,  as  far  as  it  goes, 
fVitly  accorflx  mth  the  above  surmise.  I  allude  to  thettovr  and  iufant 
science  of  morphology,  created  with  respect  to  animals  by  the  geiuua 
of  Cuvier  and  St.  Hiluire,  and  with  respect  to  vegetables  by  that  of 
iho  itlusiii'JU'!  Goethe,  (u  whom  the  world  owes  so  much  in  qnite  a 
different  field  of  inielleet,  and  whose  researches  on  the  "Meiamar- 
phoses  of  I*tniiLs"  have  met  with  a  more  favorable  reception  from  the 
Bclenrific  world  than  his  specutaliuns  on  colors.  It  neems  to  be  now 
considered  by  imrtinil  philo'iophors  as  suflic-Jently  established,  ihst 
plants  and  animals,  in  the  process  of  growing  up  from  their  germs, 
nave  a  tendency  to  develop  themselves  in  a  much  more  uniform  man- 
Her  than  they  in  fact  do ;  thai  the  diBeronces,  for  example   of  leaf. 
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0owor,  and  friiic,  aro  mci-o  modiflcationfl  of  one  geaeral  pfaenomenoD; 
or  (which  is  only  anoUior  expreftsion  for  tbc  miidu  ides)  joint  results  of 
one  common  tcndoticy  ami  of  eovoral  jiartial  caimes  ccimbining  with  it. 

S  3.  In  the  preceding  discussion  we  have  rccogntzed  two  kiuda  <£ 
empirical  laws :  those  known  to  be  laws  of  caiiRaiion,  hut  presumed 
to  bo  resolvable  into  simpler  lawg ;  and  those  not  known  to  be  laws  of 
cuusation  tit  all.  Both  tbcM;  kinds  t>f  laws  agree  in  the  demand  which 
they  make  far  being  explained  by  dediirtiun,  and  agree  in  be'uig  tbo 
appropriate  means  of  verifying  such  deduction,  since  ihey  represent 
ihe  expci-ience  with  whicli  the  result  of  the  deduction  must  be  com- 
part^l.  They  agree*,  further,  in  rhia.  that  until  explained,  and  cun- 
nuctfd  with  5io  ultimate  laws  from  wluch  they  result,  lliey  have  no< 
auained  the  higliest  degree  of  cert^nty  of  which  laws  are  susceptible. 
It  has  been  shown  on  a  former  occasion  that  taws  of  causation  which 
are  derivative,  and  cora)^Ktu»dcd  of  simpler  laws,  are  not  only,  as  the 
nature  of  the  rase  implies,  less  general,  but  oven  less  certain,  than  the 
simpler  laws  from  which  they  result ;  not  so  pwitively  to  be  relied  upon 
as  univensally  true.  The  inferiority  of  evidence,  however,  which 
attaches  to  this  class  of  laws,  is  trifling  compared  with  that  wliich  \» 
inherent  in  uniformities  not  known  to  be  laws  of  causation  at  all.  Sc 
long  as  these  are  unn-»solved,  wo  cannot  toll  upon  how  many  colloca- 
licinti,  us  well  us  lawH,  their  trulb  may  be  dependent ;  and  can  never. 
llienjfiiro,  extend  them  ivilh  perfect  conlideiiCP  to  cases  in  which  we 
have  not  assured  ourselves,  by  trial,  that  the  necessary  collucation  ol 
causes,  whatever  it  may  bo,  exists.  It  i»  to  this  class  of  laws  alone 
that  tlie  property,  whicli  phiJoaophera  usually  congider  x\»  characicriirtic 
of  empirical  \avrs.  belongs  in  all  its  strictness ;  the  property  of  being 
nnfit  to  he  relie<I  on  beyond  the  limits  of  lime,  place,  ano  circumstance, 
in  which  the  ob6er\'atious  have  been  made.  These  aro  empirical  lawa 
in  a  more  emphatic  sense;  and  when  1  employ  that  term  (except 
where  the  context  manifetitly  indicates  the  reverse)  I  shall  generally 
mean  to  doetgnato  those  uniformilii-s  only,  whether  nf  succemion  or 
lA  coexistence,  which  are  not  known  to  be  laws  of  caoaation. 


CHAPTER  XVn. 


OP  CnAKCE.  AHn   ITS  ELIMINATION. 

I  1.  CoNsiDEKiNO,  then,  as  empirical  laws  only  those  observed  uni- 
formities respecting  which  the  question  whether  they  are  laws  of  causa- 
tion must  remain  undecided  until  they  can  be  explained  dednclively, 
or  until  some  means  are  found  of  applying  the  Method  of  Difference  to 
the  riwc;  it  has  been  shown  in  ilio  procinling  chapter,  thai  uniil  an 
uniformity  can,  in  one  or  the  odier  of  tiicKo  mntlen,  be  taken  out  of  the 
class  of  empirical  laws,  and  brought  either  into  that  of  law-*  of  causa- 
tion  or  of  the  demonstrated  results  of  la^va  of  causation,  it  cannot  with 
any  assurance  b«  pronounced  ime  l>eyond  the  local  and  other  limits 
within  which  il  hai^  been  found  so  by  nctnal  ohscn'arion.  It  remains  to 
consider  how  wc  ore  to  assure  ourselves  of  its  truth  even  within  those 
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bmitti;  after  what  qtiontiLy  of  uxperienoA  a  generalization  wliich  rests 
solely  upon  the  Method  of  Agrocment,  can  be  cooatdorcd  eufHciuntly 
efitnbtinhod.  even  as  an  cmpiiicu)  law.  In  a  fonuor  chapter,  whtm 
treaiing  of  the  MethmiH  of  Direct  Induction,  we  expressly  rcsorrod  thiN 
qticstiflii,*  and  tbo  timo  is  now  come  fur  ctideavonng  to  solve  it. 

Wu  found  ttial  the  Method  of  A^<?cment  has  (he  defect  of  n*l 
proving  cauaaiion,  and  can  therefore  only  be  employed  for  the  bscct- 
tainmont  of  umpirical  laws.  But  we  found,  moreover,  thdt  Ucftidos  this 
ricficiencT,  it  labors  under  a  characteristic  imperfection,  tending  to 
render  uncertain  even  such  conclu-sious  a»  it  is  in  ittiolf  adapted  to 
prove.  This  imperfeciion  arises  from  Plurality  of  Causes.  Although 
two  or  mure  casca  in  which  tlie  phcnumonoc  a  has  beea  met  with,  may 
have  no  ctfmmou  antecedent  except  A,  thiit  does  not  prove  that  thLTC 
Is  any  connexion  botwoen  a  and  A,  sinco  a  may  have  many  i^au^cs,  and 
tnav  have  been  produced,  in  these  dilferent  iuHtancoa,  not  by  anything 
which  the  instances  had  in  common,  but  by  some  of  those  elements  in 
them  which  wore  dilferent.  We,  neverthcle«8,  observed,  that  in  prnpor- 
tioii  to  the  raultiplicatiun  of  iuHtunces  puinting  to  A  us  tho  antecedent, 
tlie  characteristic  uncertainly  of  tho  method  diminishes,  atid  the  oxtHt- 
ance  of  a  law  of  connexion  between  A  and  a  more  nearly  appn>ache8 
to  certainty.  It  ia  now  to  bo  determined,  after  what  amount  of  expc- 
ricncn  ih'n  certainty  may  be  deemed  to  be  practically  anained,  and  the 
connexion  between  A  and  a  may  be  received  as  an  empirical  law. 

This  question  may  bo  otherwise  stated  in  more  familiar  Terms : — 
After  how  many  and  what  sort  of  instances  may  it  be  concluded,  that 
an  obser\'ed  coiiicidonco  between  two  phouomona  is  not  the  effect  ul 
chance  | 

It  is  of  the  utmost  importance  fur  understanding  the  logic  of  induc- 
tion, that  wc  should  form  a  distiuct  conception  of  what  is  meant  by 
danvc,  and  how  the  phenomena  which  common  language  ascribca  to 
that  abstraction  are  really  produced. 

§  S,  Chance  is  usually  spoken  of  in  direct  antJtliodid  to  late ;  what- 
ever (it  Li  Kunponed)  cannot  be  ascribed  to  any  law,  is  attributed  to 
chance.  U  is,  however,  certain,  that  whatever  happens  is  the  result 
of  some  law;  is  an  effect  of  causes,  and  could  have  been  predicted 
from  a  knowledge  of  the  existence  of  those  causes,  and  from  their  laws. 
If  I  turn  up  a  particular  card,  that  is  a  consequence  of  ita  place  in  tho 
pack.  Its  place  in  the  pack  was  a  consequence  of  the  manner  in 
which  the  cards  were  ehufflcd,  or  of  the  order  in  which  they  wore 
played  in  tho  last  game  ;  which,  again,  wore  the  effects  of  prior  causes 
At  every  stage,  if  we  had  pmsessed  an  accurate  knowledge  of  the 
causes  in  existence,  it  would  nave  been  abatractodly  ixweiblo  to  foretell 
^     the  effecL 

^^BAn  event  occurring  by  chance,  may  be  described  as  a  coincidence 
^^Pbm  which  wc  have  no  ground  to  infer  au  unifonnity  :  tho  occurrence 
F  of  a  phenomenon  in  certain  circumsrances,  without  our  having  reaann 
ou  that  account  to  uifer  that  it  will  happen  again  in  those  circum- 
stAncoA.  This,  however,  when  lonkoH  closely  into,  implies  that  tho 
enumeration  of  the  circumstances  is  not  complete.  Whatever  the  fact 
be,  since  it  has  occurred  once,  we  may  be  sure  that  if  uM  ihe  same  cir- 
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L'umstaoceii  were  repeated,  it  would  occur  ngoiu  ;  and  nfA  nnly  if  aJ^ 
but  thuiv  is  HucQi]  particular  portion  uf  those  circumtttaju-'o^  npou  whidi 
the  phenomenon  is  invanably  consequenL  Willi  most  of  thrm,  how- 
ever, it  in  uut  coiinectoJ  in  any  pcnuancnt  miuiDer :  ila  conjunction 
MritL  those  is  said  to  bo  tite  efiect  of  chance,  to  be  merely  i:a«ual. 
Facts  cstiually  conjoined  ore  separately  the  eficcts  of  caiue*,  and 
Uiercfurc  of  lawd ;  but  of  ditfereot  causes,  and  causes  not  cunnocted 
by  any  law. 

It  is  incorrect,  then,  to  say  tliat  any  pbeuomenon  is  produced  by 
chance  ;  but  we  may  say  that  tn'o  or  more  phenomena  ore  conjoined 
by  chance,  that  tliey  coexist  or  succeed  one  another  only  by  chance ; 
raeuning  thut  they  oru  in  no  way  related  through  causation ;  that  they  ore 
n«itiiei-  cause  and  uHect,  ni-ir  cfTccis  of  tlie  same  cause,  nor  eflbcis  uf 
trauses  between  which  there  bubgLsts  any  law  of  coexiatenoe,  nor  even 
elTccts  of  the  some  orii^inal  coUocation  of  primeval  causes. 

If  tho  same  casual  coincidence  never  occurred  a  second  time,  we 
ahuuld  havo  an  cosy  test  for  distinguish) ng  such  0-om  the  couictdciires 
which  are  rosultfl  of  a  law.  As  long  as  the  phenomena  had  been  found 
together  only  once,  so  long,  unloss  we  knew  suaio  more  general  laws 
Jj-om  which  the  coincidence  might  have  resulted,  we  could  not  di»tiii- 
guish  it  from  a  casual  one;  but  if  it  occurrcui  twice,  we  should  know 
ttiut  the  phenomena  so  conjoined  must  be  in  some  way  connected 
through  tiieir  causes. 

There  is^  however,  no  such  test.  A  coincidence  may  occor  again 
and  again,  and  yet  bo  only  casual.  Nay,  it  would  be  inconsistent  with 
iwhat  we  know  of  the  order  of  nature,  to  doubt  that  every  casaal  coin- 
cidence win  sooner  or  later  be  repeated,  aa  luug  as  the  phcoomeim 
between  wliich  it  occurred  do  not  cease  tu  exist,  or  to  be  produced 
Tlic  recurrence,  thcrLTore,  of  tJic  same  coincidence  more  than  onoa, 
or  oven  icn  frequent  reairrence,  does  not  prove  tJiat  it  is  an  instance  oi 
any  law ;  dues  not  prove  that  it  is  not  casual,  or,  in  common  language, 
the  effect  of  chance. 

And  yet,  when  a  coincidence  cannot  be  deduced  from  knonm  laws, 
nor  proved  by  ex  j>erimem  to  be  itself  a  case  of  causation,  the  frequency 
of  its  occurrence  is  tlie  only  evidence  from  which  we  can  infer  that  it 
is  tho  result  of  a  law.  Nut,  however,  its  absolute  frequency.  The 
question  is  not  whether  the  coincidence  occurs  often  or  seldom,  in  the 
ordinal^  sense  of  those  terms;  but  whether  it  occurs  more  ot\en  than 
chsncc  will  account  for;  more  olle-n  than  might  rationally  be  expected 
if  the  coincidence  were  casual.  We  have  to  decide,  therefore,  what 
degree  of  frequency  in  u  coincidence  chance  mill  account  for.  And  to 
this  tliere  can  be  no  general  nntnii'er.  We  can  only  state  the  principle 
by  which  the  answer  must  be  deteim'Ticd :  tlic  answer  itself  will  be 
different  in  every  different  case. 

Suppose  that  one  of  the  phenomena.  A,  exists  always,  and  the  other 
phenomeuun,  B,  only  occasionally  :  it  follows  that  every  instance  uf  B 
will  be  an  instance  of  iis  coincidence  with  A,  and  yet  tlie  coincidence 
will  be  merely  casual,  nut  tlio  result  of  any  connexion  between  ihi-m. 
Tho  fixed  stars  have  been  constantly  in  existence  since  the  beginning 
of  human  experience,  and  all  phenomena  that  have  come  under  human 
ob8er^■ation  have,  in  cverj-  single  instance,  coexisted  with  iheni ;  yet 
diis  coincidence,  although  equally  invariable  with  that  which  exists 
between  any  of  those  phenomena  and  its  own  cause,  does  not  prove 
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that  the  etara  aro  its  causo,  dot  thai  they  are  in  snywue  connected 
wiili  it.  Aa  strong  a  case  uf  cuincideace,  iherofurc,  aa  can  poaaibly 
exist,  and  a  much  stronger  one  in  point  of  mere  frequency  than  most 
of  those  which  prove  l&\>'d,  does  not  here  prove  a  law:  why)  because, 
since  llie  stars  exist  always,  they  MUst  coexist  with  every  other  phe- 
nomenon, whether  connected  wiili  them  by  cauitation  or  not.  The 
anitbrraity,  great  though  it  be,  is  no  greater  lliau  woultl  occtir  f>D  the 
suppoKitiun  that  no  such  connexion  exiats. 

On  the  otliur  hand,  suppose  that  we  were  imjuiring  whether  drare 
be  any  connexion  between  rain  and  any  particular  \vind,     Ilahi,  wo 

ow.  occasionaUy  occnifi  with  every  wind ;  tJieretore  the  connexion, 

it  exiriLi,  caunot  be  ait  actual  law;  but  still,  rain  may  he  cuunectcd 

ih  &omo  particular  ivind  through  causation ;  that  i&,  although  they 
cannot  be  alwaya  cfTects  of  the  same  cause  (for  if  so  they  would  always 
cuexist),  there  may  be  rotne  causes  common  to  the  two,  ao  that  iu  so 
fiir  as  either  is  produced  by  tliose  common  caul's,  choy  will,  fi-om  tlia 
laws  of  the  cauttea,  bu  found  to  coexist  How,  then,  ahall  we  aM:criain 
this  I  The  obvious  answer  is,  by  observing  whetlier  rain  occuiis  \rith 
one  wind  more  fre<]uently  than  Avith  any  other.  That,  however,  is  not 
enough ;  for  perhaps  that  one  wind  blows  more  trcquoutly  than  any 
other ;  so  that  its  blowing  more  frequently  in  rainy  weniher  is  no  more 
than  would  happcu,  altiiuugb  it  Una  no  connexion  with  the  causes  of 
raiu,  provided  ii  were  not  connected  wiili  causes  a<ivcrse  to  rain.  In 
£aglund,  westerly  windn  blow  during  about  t^vice  as  great  a  portion 
<d^uie  year  as  easterly.  If.  therefore,  it  rains  only  twice  as  often  with 
a  westerly,  as  with  an  easterly  ivind,  wo  havo  no  reaaon  to  infer  that 
any  law  of  uatiirB  in  concerned  In  the  cuinuiduni;e.  If  it  rains  more 
than  twice  as  ofiea,  we  may  be  sure  that  some  law  is  coaceruod ; 
either  there  is  some  causo  iu  nature  lending  to  produce  both  nun  and 
o  westerly  wind,  or  a  westerly  wind  has  itself  aome  tendency  to  pro- 
duco  rain.  But  if  it  rains  leas  than  twice  as  often,  wo  may  draw  a 
directly  opposite  inference ;  the  one,  instead  of  being  a  cause,  or  con- 
nected with  causes  of  the  other,  luust  bo  connected  with  causes  ud- 
verse  to  it.  or  with  the  absence  of  some  cause  which  produces  it ;  and 
although  it  may  still  raiu  much  ofteiier  vnth  a  westerly  wind  than  with 
an  eajiicrly,  ao  far  would  iliis  bo  from  proving  any  connexion  between 
tlie  phenomena,  that  the  connexion  proved  would  be  between  rain  aud 
an  eiistL-rly  wind,  the  wind  to  which,  iu  mere  frequency  of  coincidence, 
it  U  leoAt  alliccL 

Here,  then,  oi-e  two  examples :  in  one,  the  greatest  possiblo  fre- 
quenry  of  coincidence,  with  no  instance  whatever  to  the  contrary,  does 
not  prove  that  there  ia  any  law;  in  the  other,  a  much  less  frequency 
of  coincidence,  oven  when  uou-coLUcideuce  is  still  more  frequent,  does 
prove  tliac  there  is  a  law.  In  both  cases  the  principle  is  the  same.  In 
both  we  consider  the  positive  frequency  of  the  phenomena  themselves, 
and  huw  great  frequency  of  coincidence  that  must  of  itHolf  bring  about, 

tliout  supposing  any  connexion  between  them,  pro%ided  there  be  no 
ugiianco ;  provided  neitlier  be  connected  wiili  any  cause  tending 

fhistraio  the  other.  If  we  find  a  greater  frequency  of  coincidence 
t^n  this,  we  conclude  that  there  is  some  coimcxion ;  if  a  less  fre- 
quency, that  there  Li  some  repugnance.  In  the  former  case,  we  con- 
clude that  one  of  the  phenomena  cun  under  some  circumstances  cause 
Uie  other,  or  that  there  exists  sumetliing  capable  of  causing  tliem  both ; 
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in  the  lattiu-,  that  one  of  them,  or  some  c«uso  which  produces  one  ol 
cbcm,  is  capable  of  couiilerflcting  ilie  produciion  of  the  oilier.  Wo 
ha%'e  Uni8  to  deduct  from  the  obdcn'sa  frequency  of  coinrideiu:e,  as 
mu<:h  a«  may  he  tbc  effect  of  cbutice,  that  is,  of  tho  mere  frequoucy  of 
the  phenoracnn  iliciiitivlvev ;  and  if  anyihinj^  remains,  what  docs  re> 
main  is  tho  residual  fact  which  proves  the  cxijitonco  of  a  law. 

Tho  frequency  of  the  phcnutnena  can  only  be  ascertained  within 
dt.-niiitu  limits  'jf  Hpucc*  and  lime ;  depending  as  it  does  on  the  quanlilv 
and  disnihution  of  the  primeval  natural  agents,  of  which  we  can  know 
nothing  hcyond  the  boundarieB  of  human  ubser^'atiun,  Kince  no  law.  no 
regularity,  can  be  traced  in  it,  cnablini?  us  to  infer  the  unknown  from 
the  known.  But  for  the  present  purpose  this  is  no  disadvantage,  the 
question  being  confined  within  the  same  limits  as  the  data.  The  coin- 
cidences occurred  in  ceiiain  places  and  time«.  and  wilhin  those  we  can 
estimnte  the  frequency  with  which  such  coincidences  would  be  pro- 
duced by  chance.  If,  then,  wo  find  from  obser^'ution  that  A  exifttji  io 
one  case  out  of  every  two,  and  fl  in  one  case  out  of  every  three  ;  then 
if  there  bo  neither  connexion  nor  repugnance  between  them,  or  be- 
tween any  of  their  causes,  the  tntitanccs  in  which  A  and  B  will  both 
exist,  that  is  to  say  will  coexist,  will  be  one  case  in  every  six,  For  A 
exists  in  three  cases  out  of  six  ;  and  B,  existing^  in  one  case  nut  of 
every  three  without  regard  to  tho  prescuce  or  absence  of  A.  will  exist 
in  one  case  out  of  those  three.  There  will  tlierefore  be,  of  the  whole 
number  of  cases,  two  in  which  A  exists  without  B  ;  one  cute  of  B 
without  A;  two  in  which  neither  B  nor  A  exists,  and  one  case  out  of 
six  in  which  they  l»ot!i  exist.  If  then,  in  point  of  fart,  they  are  foinid 
to  coexist  nflcncr  tbon  in  utic  caso  out  of  etx  ;  and,  consequently  A 
does  not  exist  without  B  so  often  as  twice  in  ihrcte  times,  nor  B  vrtth- 
oat  A  so  often  as  once  in  every  twice ;  there  is  some  cause  in  exist- 
ence, which  tends  to  produce  a  etmjunction  between  A  and  B. 

Generalizing  the  result,  we  may  say,  that  if  A  occun  in  a  larger 
proportion  of  the  cases  whert-  B  is,  than  of  the  cases  whore  B  ia  not; 
then  will  B  also  occur  in  a  larger  proportion  of  the  cases  where  A  !«, 
than  of  the  cases  where  A  is  not  ;  und  there  is  some  connexion,  through 
causation,  between  A  and  B.  If  we  could  ascend  to  the  causes  of  toe 
two  phenomena,  we  should  find,  at  some  stage,  either  proximate  or 
remote,  some  cause  or  causes  common  to  both;  and  if  we  could  ascer- 
lain  what  these  are.  we  could  frame  a  generalization  which  would  be 
tnie  without  restriction  of  place  or  time ;  but  until  we  ran  do  so,  the 
fact  of  a  connexion  between  the  two  phenomena  remains  an  em* 
pirical  law. 

f  3.  Having  considered  in  what  manner  it  may  be  deleiminoJ 
whether  any  given  conjunction  of  phenomeua  is  casual  or  the  result  ol 
some  law ;  to  complete  tho  theory  of  chance,  it  is  neceautary  thai  vro 
should  now  consider  those  effects  which  are  partly  the  rcsidt  uf  chance 
and  partly  of  law :  or  in  other  words,  in  which  the  effects  of  casual 
conjuDctiona  of  causes  arc  habitually  blended  in  one  result  with  the 
effects  of  a  constant  cause. 

This  is  a  case  of  Composition  of  Causes;  and  tho  pecnliarity  of  il 
is,  that  instead  of  two  or  more  causes  intermixing  their  effects  in  a 
regular  manner  with  thu«e  of  one  another,  we  havu  now  otiu  constant 
cause,  producing  an  effnct  which  is  successively  modified  by  a  series 
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«(  variahlo  caoaes.  Thus,  as  summer  advancefl,  tbe  approach  of  tlio 
sua  to  8  vertical  position  tends  to  produce  a  constant  incroatte  of  tem- 
perature ;  but  %vith  this  effect  of  u  constant  cause,  tliuni  oro  blended 
the  efiecu  of  many  variable  causes,  winds,  clouds,  evaporation,  elec- 
tric agencies,  and  the  like,  so  that  tho  tcaiperature  on  any  given  day 
depends  in  part  upon  these  flcetioji;  causes,  and  only  in  part  upon  the 
constant  r^use.  If  th«  pfTecc  of  the  constant  cause  is  always  accom- 
panied and  disguised  by  effects  of  variable  cau^tea,  it  is  impoAsible  to 
■sccrtain  fbu  law  of  llic  cunulant  cuu»o  in  the  ordinary  manner,  by 
separating  it  iVom  all  other  causes  and  observing  it  apart,  ileucu 
arisen  th«  necessity  of  an  additional  rule  of  experimental  mquiry. 

Wlic-n  thu  uctiuii  of  a  cause  A  is  liable  to  be  interfered  with,  not 
steadily  by  the  same  cause  ur  causes,  but  by  different  causes  at  diSbr- 
ent  times,  and  when  these  are  so  6requent,  or  so  indeterminate,  that 
we  cannot  possibly  exclude  alt  of  tliom  £rom  any  experimcut,  although 
we  may  vary  them ;  our  resource  is,  to  endeavor  to  ascertain  what  is 
the  eflect  of  all  the  variable  causes  taken  togYtther.  In  orde-r  to  do 
Una,  wo  make  us  luuny  trials  as  pussible,  prvscrviug  A  invariable.  The 
results  of  the^e  diflerent  trials  will  naturally  ho  diBerciit,  since  the 
indeterminate  mudUy-ing  causes  arc  diifei-ent  in  each :  if,  then,  wc  do 
Qotltiid  tlieso  results  to  be  progressive,  but  un  the  contrary  to  oscillate 
about  a  certain  point,  one  experiment  giving  a  result  a  hitle  greater, 
another  a  little  less,  one  a  result  tending  a  little  more  in  one  direction, 
another  u  little  more  in  the  contrary  direction;  while  the  average,  or 
middle  point,  do(»)  not  vary,  hut  different  sets  of  experiments  (taken 
under  as  great  a  variety  of  circumstances  as  possible)  yield  the  same 
HHiun,  provided  only  iliey  be  sufficiently  numerous;  then  that  mean, 
or  average  result,  is  the  part,  in  each  experiment,  which  is  due  to  the 
cause  A,  and  is  the  offect  which  would  have  been  obtained  if  A  could 
have  acted  alone :  the  variable  remainder  is  the  effiect  of  chance,  that 
is,  of  causes  the  coexistence  of  which  with  the  cause  A  was  merely 
oasuaL  The  test  of  the  KufBcicncy  of  the  induction  in  this  case  is, 
when  any  increane  of  the  number  of  trials  from  which  tlie  average  is 
struck,  docs  not  materially  alter  the  average. 

This  kind  uf  elimination,  in  which  we  do  not  eliminate  any  one 
assig^ble  raiise,  but  the  multitude  of  floating  unassignable  ones,  may 
be  tormetl  the  Elimination  of  Chance.  We  afford  an  example  of  it 
when  we  repeat  an  experiment,  in  order,  by  taking  the  mean  of  differ- 
ent rosultA,  to  get  rid  of  the  eSecId  of  the  unavoidable  errors  of  each 
individual  experiment.  When  there  is  no  permanent  cause  such  as 
would  protluco  a  tendency  to  error  peculiarly  in  one  direction,  we  are 
warranted  by  experience  in  assuming  that  the  errors  on  one  side  will, 
in  a  certain  numoer  of  experiments,  about  balance  tlie  erroni  on  the 
contrary  side.  We  have,  therefore,  to  repeat  the  experiment,  until 
any  change  which  is  produced  m  the  average  of  the  whole  by  further 
repetition,  falls  withm  limits  of  error  consistent  with  the  degree  of 
accuracy  roquirod  by  the  purpose  we  have  in  view. 

1 4.  In  the  supposition  hitherto  made,  the  effect  nf  the  constant  cause 
A  has  been  assumed  to  fwrm  so  great  and  conspicuous  a  part  of  the 
general  result,  that  its  ftxistoncc  never  could  be  a  matter  of  uncer- 
tainty, and  the  object  of  the  eliminating  process  was  only  to  ascertain 
koto  much  is  attributable  to  that  cause;  what  is  its  exact  law.     Cases, 
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however,  occur  in  which  the  eRect  of  a  constant  cause  is  no  emsll, 
compared  with  that  of  some  of  the  chatigeab]e  caase«  with  whiL-h  it  ii 
liable  to  be  casually  cotijoiaod.  that  of  itself  it  escapes  notice,  and  the 
very  existence  nf  any  eft'ert  arising  from  a  conatant  cauae  is  6rst  learnt. 
bv  the  prucei^  which  in  general  serres  only  for  ascertaining  tlio  quantity 
o^lhat  efi'ect.  This  case  of  iiidaction  may  be  characterised  as  follows. 
A  given  eH'eci  in  known  to  be  chiefly,  and  not  known  not  to  be  wholly, 
dotennined  by  changeable  causes.  If  it  bo  wholly  bo  produced,  then 
if  the  a^|£i'e;^te  he  taken  of  a  sufficient  number  of  instances,  the 
effeeta  of  the^e  different  causes  will  cancel  one  auother.  If,  therefore, 
we  do  nut  find  this  to  be  the  cose,  but,  on  the  contrary,  after  such  a 
number  of  trials  has  Ireen  made  tliat  no  further  increase  alters  the 
average  result,  vre  find  that  average  to  be,  not  zero,  but  some  Other 
quantity,  around  which,  though  small  in  comparison  with  the  total 
effect,  Uio  effect  nevortlielcss  oscillates,  and  which  is  tlie  middle  point 
in  its  oscillation;  we  may  conclude  this  to  be  the  effect  of  some  con* 
tttant  cause :  which  cause,  by  some  of  the  raetho<ls  already  treated  of, 
wo  may  hope  to  detect.  This  may  be  called  the  diacocery  of  a  rctidwti 
pheNt/meKOH  by  eliminating  the  effeet  of  chance. 

It  i»  in  this  manner,  for  example,  rhat  loaded  dice  may  be  discovered. 
Of  course  no  dice  are  so  clumsily  loaded  that  they  must  always  throw 
certain  numbers;  otherwise  the  ftaud  would  be  instantly  detected. 
The  loading,  a  constant  cause,  mingles  with  the  changeable 

which  determine  what  cast  will  be  thrown  in  each  individual  ins      

If  the  dice  were  not  loaded,  and  the  throw  wore  left  to  dopend*enlirely 
upon  the  changeable  causes,  these  tu  a  sufficient  number  of  instances 
would  balance  one  another,  and  there  would  be  no  prepDnderant 
number  of  throws  of  any  one  kind.  If,  therefore,  aflcr  such  a  number 
of  trials  that  no  further  increase  of  their  number  has  any  malerial 
effect  upon  the  average,  we  find  a  preponderance  in  favor  of  a  parric- 
nlar  threw;  we  may  couclucle  with  assurance  that  there  is  some  constant 
cause  acting  tn  favor  of  that  throw,  or  in  other  words,  that  the  dice 
are  not  fair ;  and  moreover  tlie  exact  amount  of  the  unfairness.  In  a 
similar  manner,  what  is  called  the  diurnal  variation  of  the  haromctor, 
which  is  very  small  compared  with  the  vanations  arising  from  the 
irregular  changes  in  Oie  slate  of  thu  atmosphere,  was  discovered  by 
comparing  the  average  height  of  the  barometer  at  diflerent  hours  of 
the  day.  \Vhen  this  comparison  was  made,  it  was  found  that  thara 
was  a  small  difference,  which  on  the  average  was  coiistaut,  however 
the  absolute  quantities  might  var^',  and  which  difference,  thereihre, 
must  bo  the  effect  of  a  eun»tant  cause.  This  cause  was  aflcrwards 
ascertained.  deductiv>-ly,  to  lie  the  rarefaction  of  the  atr,  occasioned 
by  the  increase  of  temperature  as  the  day  advances. 

%  5.  After  these  general  remarks  on  the  nature  of  chance,  we  are 
prepared  to  consider  in  what  manner  assurance  may  be  obtmned  that 
a  conjunction  between  two  phenomena,  which  has  been  observed  a 
certain  number  of  times,  is  not  casual,  but  a  result  of  causation,  and 
to  be  received  therefore  as  one  of  tlie  uniformities  in  nature,  although 
(until  accounted  fur  ti  priori)  only  as  an  empirical  law. 

We  will  suppose  the  strongest  case,  namely,  tbat  the  phenometion  B 
has  never  been  observed  except  in  conjunction  with  A.  Even  then, 
the  probability  that  they  ani  connected  is  not  measured  by  the  total 
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muober  of  iturtancos  in  which  tbey  have  been  fouod  logetfaer,  but  by 
the  exceM  of  iliat  number  nbove  the  number  due  tu  the  absolute  fre* 
quenr.y  of  A.  If,  for  example,  A  exists  always,  imd  tbereforo  cocx'isce 
with  everything,  no  number  of  inerancca  of  its  cooxistenco  with  B 
would  prove  a  connexion ;  as  in  our  example  of  the  fixed  fttant.  If  A 
be  ft  iact  of  such  cominun  occurrt-nco  'Hat  it  may  be  presumed  to  be 
present  in  half  of  all  the  cases  that  occur,  and  therefore  in  Imtf  the 
cases  in  wliirh  6  occurs,  it  is  only  the  proportinnal  excess  above  hal^ 
that  are  lu  be  reckoned  as  evidence  towards  proving'  a  connoxira 
between  A  and  B. 

In  addition  to  the  question,  \Vhat  is  the  number  of  coincidences 
which,  on  on  average  of  a  great  multitude  of  trials,  may  be  expected 
Ut  arise  from  chance  alone  1  there  is  aUo  aootber  quoation,  namolv.  Of 
what  extent  of  deviation  from  that  average  is  the  occurrence  credible, 
from  cliance  alone,  in  some  number  of  instances  smaller  than  that 
which  connicutes  a  fair  average  T  It  is  not  only  to  bo  considered  what 
is  the  general  i-e«tult  of  the  chances  in  the  long  run.  but  aUo  what  are 
the  extreme  Umiui  of  valuation  from  tliat  general  result,  which  may 
occasionally  be  expected  oa  the  result  of  some  smaller  number  of 
iustauces. 

The  cotwideration  of  the  latter  question,  and  any  consideration  of 
the  former  beyond  that  already  given  to  it,  belong  to  what  mathema- 
ticians term  the  doctrine  of  chances,  or,  in  a  phrase  of  greater  preten* 
■ion,  the  Theory  of  Probabilities.  An  aiicrapt  at  a  philosophical  appre- 
ciation of  that  doctrine  is,  therefore,  a  necessary  portion  of  our  task. 


CHAPTER   XVIU. 


OP  THE  CAIiUtJLATlOA  OF  CUASCSS. 


$  1.  "  PaoBABiLiTT,"  says  Laplace,*  "has  reference  partly  to  oui 
ignorance,  partly  to  our  knowledge.  Wo  know  that  among  three  or 
more  events,  one,  and  only  one,  munt  happen ;  but  there  is  nothing 
leading  us  to  believe  that  any  one  of  them  will  happen  rather  than  the 
Others.  In  this  state  of  indecision,  it  is  impossible  for  us  to  pronounce 
with  certmnty  on  their  occurrence.  It  is.  however,  probable  that  any 
one  of  these  eveniK,  selected  at  pleasure,  will  not  take  place;  becauaa 
we  perceive  several  cases,  all  equally  possible,  which  exclude  its  oc- 
rurrenco.  and  only  one  which  favors  it.*' 

Such  is  this  great  mathematician's  statement  of  the  logical  founda- 
tion upon  which  rests,  according  to  him,  the  theory  of  chancoa :  and  if 
his  unrivaled  command  over  the  means  which  mathematics  supply  for 
calculating  the  resnlts  of  given  data,  necessarily  impHed  an  equally 
sure  judgment  of  what  the  data  ought  to  be,  1  should  hardly  dare  give 
ntteranco  to  my  conviction,  that  in  this  opinion  ho  is  entirely  wrong ; 
that  his  foundation  is  altogether  inauflicicnt  for  the  superstructure 
erected  upon  it ;  and  that  there  is  implied,  in  all  rational  calculation 
«(  the  probabilities  of  events,  an  essential  condition,  which  is  eithez 

<  £mm  PkiimtapluiiM  nr  tea  ProMtiitit,  fifth  PirB  wHUoa,  p.  T. 


.     i^uely  iiiilicated  as  neither 

.    .  view  l)y  the  \vriit'r  liimself. 
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conctuaiotui  TeBptfcting  ita  certainty ;  namely,  not  our  iiniorance,  but 
our  ktiowludgu :  knuwledgu  obtaiuod  by  oxpurieaco,  uf  tlie  pruportion 
between  the  caaes  in  whirh  tJie  fart  ocrurs,  and  those  in  which  it  dooe 
Dot  occur.  Every  calculation  of  chancer  is  grounded  ou  an  induction  : 
Olid  to  render  the  calculation  legitimate,  the  induciioti  must  bo  a  valid 
one.  It  ia  not  leas  au  induction,  though  it  docs  ni>t  prove  that  the 
e\'ent  occurs  in  all  cases  of  a  given  description,  but  itnly  that  out  of  a 
given  number  of  such  cases,  it  occurs  in  about  so  many.  The  fraction 
which  matlicmaticians  use  to  desienate  the  probability  of  an  event, 
is  tlie  ratio  of  these  two  numbers;  tho  aecertamed  proportion  between 
ibe  number  of  cases  in  which  iliu  event  occurs,  and  the  sum  of  all  the 
caaed,  those  in  wliich  it  occurs  and  in  which  it  does  not  occur  taken 
togvthcr.  In  playing  at  croes  and  pile,  the  description  of  cases  con* 
ccnied  are  throws,  and  the  probahitity  of  cross  is  one  half,  because  it 
is  found  that  if  wu  throw  oftcu  cnuugh,  cross  is  thrown  about  onco  in 
uvery  two  ilirows  ;  and  ItccauM?  this  induction  is  matlo  under  circum- 
stances justifying  the  belief  that  the  proportion  will  be  the  same  in 
other  cases  as  iu  thv  cusc»  examined.  In  the  cost  of  a  die,  Uic  probu- 
liiliiy  of  aco  is  one-sixth ;  nut,  as  Laplace  would  say,  l>ocausQ  there 
arc  Fix  possible  throws,  of  which  ace  is  one,  and  bccautio  we  do  not 
kuuw  any  reason  why  one  should  turn  up  rather  than  another;  but 
because  we  do  know  that  in  a  hundred,  or  a  million  of  throws,  ace  will 
be  thrown  about  one-HLxtb  of  that  number,  or  onco  in  six  times. 

Not  only  is  this  third  condition  indispensable,  but  if  wo  have  that, 
we  do  not  want  Laplace's  two.  It  is  not  necessary  that  we  should 
know  how  many  possibilities  tliero  are,  or  that  we  should  have  no 
more  reason  for  expecting  one  ofiliem  than  another.  li'a  north  wind 
blows  one  day  in  ovciy*  ten,  the  probability  of  a  n4>rth  wind  ou  any 
given  day  will  be  one-tenth,  oven  tnough  of.  the  remaining  possibilities 
a  west  wiud  should  bo  greatly  tlie  mi.i«t  probable.  If  we  know  that 
half  the  trees  in  a  particular  forest  are  o.ika,  tliough  we  may  be  quite 
ignorant  how  many  other  kinds  of  trees  it  contains,  the  chance  that  a 
tree  indiscriminately  selected  will  be  an  oak  is  an  oven  chance,  or,  in 
mathematical  language,  one-half.  So  that  the  condition  which  Laplace 
omitted  is  not  merely  one  of  the  requisites  for  the  possibility  of  a  cal- 
culation of  chaiicca;  it  is  the  only  requisite. 

In  saying  that  ho  has  omitted  thiH  condition,  I  am  far  ft-om  meaning 
to  assert,  that  he  docs  not  frequently  take  it  into  consideration  in  par- 
ticular instances:  nor  indeed  could  he  fail  to  do  so,  since  whenev^i 
any  rxporicnco  bearing  upon  tlie  case  really  exists,  he  would  naturally 
consult  that  oxporioncu  tu  tiitsuru  himself  of  the  fulfilmouc  of  his  second 
condition,  that  there  be  no  reason  for  expecting  one  event  rather  than 
EQOtlier.  When  experience  is  to  be  had,  he  takes  that  experience  as 
the  measure  of  tlte  probability :  his  error  is  only  in  imagining  that 
there  (^an  be  a  raeasnrement  of  probability  where  there  is  no  expe- 
rience. The  consequence  of  this  error  has  been  his  adoption  of  con- 
clusions not  indeed  contrarj'  to,  but  unsupported  by,  experience.  He 
has  been  led  to  push  the  theory  and  its  applications  beyond  the  )>ounds 
which  confme  all  Icgitiniale  iufcroncea  of  the  human  mind ;  by  extend- 
ing tliem  to  subjects  on  which  tlie  abAence  of  any  ground  for  deter- 
mining between  two  suppositions,  does  not  arise  from  our  having  equal 
grounds  for  presuming  l>nili,  hut  &om  our  having  an  equal  absence  of 
grounds  for  piusuming  either. 
St 
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Ar^ordiiig  tn  his  viewi,  iDcleed,  %hc  colcnlation  of  chances  shuuld  t>e 
much  mnn-  univcreallT  applicable  to  things  of  which  wo  aw  tota- 
pletely  ignorant,  than  to  Things  of  which  wp  have  partial  knowleclge. 
Whore  we  have  somo  experience  of  the  occurrence  of  each  of  ihe  coo« 
flictiui;  i>08»ib\titie9,  itmav  often  he  difficuh,  according  To  the  prescrip- 
tioiu  of  the  theory,  to  reduce  tlioBo  ptjtHiihihtics  to  a  definite  number  of 
cases,  all  equally  jirobable  ;  but  when  the  case  ia  out  of  tbe  reach  of 
all  experience,  wi  that  wc  have  no  difficulty  in  being  "  equally  unde- 
cided" rospectinp  the  poBSibililies,  there  is  nothing  to  make  us  halt  or 
waver  iu  «pplying  the  theory.  If  the  question  be  whether  l)ie  intmhit- 
inta  of  Saiura  have  red  hair,  wo  need  only  know  ihc  number  of  the 
prismatic  colora,  and  of  tlieir  tnore  marked  mmpoundB,  and  we  can  at 
oticc  aasigti  the  fraction  corresponding  to  the  probability!  It  is  evi- 
dent that  probability,  in  any  aeiise  in  which  it  can  operate  upon  our 
belief  or  conduct,  has  unlhing  to  do  with  such  chimeriral  evaluatioiiB, 
and  thai  entire  auspenaion  of  judgment,  where  we  have  no  e%ndcnce.  w 
the  only  course  befitting  a  rational  being.  To  entitle  ub  to  affimi  any- 
thing poaitivp  about  iinrrrtain  facte,  whether  it  he  that  one  supposition 
in  more  probable  than  another,  or  only  that  it  is  equally  probable,  we 
must  have  the  testimony  t)f  experience,  that,  taking  the  whole  of  some 
cl&»9  of  caAes,  the  one  giieas  will  be  oftener  right,  or  a«  often  right  afl 
the  other.  The  eslimatiun,  in  short,  of  cliauces,  like  that  of  certain- 
ties, is  only  rational  when  pounded  upon  a  complete  tnductian  by 
uhaerTation  or  experimeni.* 

4  3.  I<Vom  these  principlea  it  ia  eaay  to  deduce  the  demonstration  of 
dial  ihcomtn  of  the  dorlriiie  of  nrohahililies,  which  is  thti  fotiDdadoD 
of  its  principal  application  to  judicial  or  other  inquiries  for  uaceriain- 
ing  the  occurrence  of  a  given  event,  or  iho  reality  of  an  individual 
fad.     Tbe  aigiM  or  evidences  by  which  a  fiict  is  usually  proved,  are 

*  COBfuiim  U  K>nu)Unw«  iiilroducnl  into  lhi«  •ut>jn-t  Uj  om  adiarting  lo  ilie  dutineboM 
Ix'twi-en  (hp  rhaocn  (hst  a  ;i*cn  crpnt  vrill  hsiipm,  arul  ttir-  rlinncr*  l}i«t  n  gueu.  ucpt  )A 
mxlr,  KvpcctmK  <(•  OcCunvBCe,  will  h»  nght.  SutHposinf  thai  I  ba^'e  no  n^urn  rrsana  In 
fiaped  one  event  th*n  uiotbv,  It  w  (front  cxfwni^Dce  ui  huitton  mu<m)»]  an  equal  chsnc* 
whetbot  I  gnett  A  or  8 ;  but  ii  u  not,  thi^refuip ,  an  Fqtinl  clinncv  wliiMbcr  A  or  Q  latuv 
place. 

The  fallacT  haa  iMen  MateO  thoa  SuppoH  that  cMber  A  or  B  miiM  hkp|i«n :  and  Irt 
Uic  chance  llial  A  will  happen  be  *.■  aa  certainly  w  repwwnletl  i>j  I,  ibr  chancn  that  B 
will  bafpen  n  I  —  r.  Now.  the  chitnoc  thnt  Ihn  r«(-nt  I  Kuts*  will  came  In  pun*,  u  liutil« 
Up  of  lw»  chnnc^a:  the  chucs  that  I  Rltall  fW  A  iiid  Ibal  A  will  hmj.jma,  ji^  the 
chuice  that  I  aluitl  BiteM  B  and  Ibit  D  will  happen-  Thi*  chance  that  I  ahall  nMa  A 
behf  }:  tbe  chanc4?  tnst  I  ahall  (ueu  A  bimI  that  A  will  Itnpprn,  ia  coinpuunded  of  {aJMl  j. 
It  IS  thorribfe  |  r.  The  chunrrt  Ihia  i  ehnll  r<'"*  ^  bcmg  alao  } ,  lltr  rhnnr«  that  1  iliall 
gMM  Baud  tliat  Bwill  hapi^en.  mi\i  —  i).  Out  ifae  sum  of  ih«««  two  is  | :  iliorrfotr  tbe 
ckaace  that  tbe  erent  1  gucti  will  cotnv  to  pstx,  i»  alwaya  aii  even  chaix-e.  But  mnn  ii 
If  an  even  cbancT  thai  mjrfnwa  will  b«  nRht,  ii  i»  an  rii^n  rlinncr  which  of  the  (woareiit* 
will  oeeur.  wtnlmer  tcmy  be  their  coiiiMniitir«  frMueticy  in  nalur«. 

Tbe  wbola  of  ihta  leMOBing  U  MUtM  up  to  the  iwt  atep.  but  that  atpp  it  a  mm  w«m«m. 
fterore  1  have  foesaed,  or  until  I  have  bibiIo  mjr  fucea  koown,  u  it  an  evrn  chatice  that  I 
neae  riibi ;  but  when  I  hme  goeaanl.  aiKt  fonaei}  A,  it  im  ii»  limit«r  an  rrea  chance  ttnil 
I  bM  nieaaed  lisht  (  otberwiM  there  wonM  be  an  even  cbnnc*  in  Uiw  of  tbe  rooai  in 
prdntile  event.    L«t  th«  quMtioii  be,  lit  Queea  VKioiia  at  tbis monaat alive :  rm]  let  loe 


bf  TTtiutml  to  KUfn  aye  or  no,  without  ktwwinx  ahwul  what,  in  order ibal  I  DUtjr  beeovaltT 
Ubaly  lo  rues'  the  one  and  the  other.  Naoitewill  mj  a  ia  an  even  chnncr  which  ia  Irue; 
but  It  tcjkUy  ii  an  e*en  chance  whalher  inx  giMae  will  bo  rtghl.  Tbe  chance  of  axj  focM 
ing  in  th«  nejtaliv*  and  t-emg  nghl.  la  (  uf  a  nery  aniall  rhnTice,  nay,  perhape  Taa^aii  but 
ibe  chwwe  of  mj  focwing  in  ilie  affuniaii»e.  and  beinf  nghl,  ia  1  of  ibe  teoaaining  ^ff; JJ  ; 
aothat  the  iwolontber  are  |.  Whm,  howriter,  I  ha«e  (DM»cd,  and  told  mjr  guesa.  the 
ncB  cbwrn  wbn  of  the  two  I  ahouM  giHw  ia  ««a*»rt«l  miu  a  crrlainly  If  1  bav* 
cueMed  aye,  tbe  chance  Dtat  I  am  nf  ht  If  rt}{K:  if  oa,  it  la  oolj  naWl- 
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Mtse  of  Us  consetiuoncos:  itnil  ihe  inquiry  hingoi  upon  determining 
wfaot  cau»«  is  most  likely  lo  have  produced  a  given  ortect.  The  theo- 
rem applicable  to  such  investigtuionB  is  the  Sixili  Principle  in  Loplsco'e 
Ettat  Phtljfsaphitjuf  tur  let  Pfobabilitfs,  whicli  xa  dt-»crilw>d  by  ntm  tut 
"  the  fuutlaiucuuU  principle  of  tliat  bruJich  of  the  Analysi«<  of  Chances, 
uriuch  conBislD  in  UKccmliiif^  fruin  e^ttnli)  lo  their  causes."* 

(riven  an  effect  to  hn  accounted  for,  anrl  there  being  Aeveral  causae 
whith  might  have  produced  it,  but  of  the  presence  of  which,  in  the 
particulur  oajto,  norhinj;  is  known  ;  the  probahjiily  that  the  effect  wan 
produced  by  any  one  of  tbeiie  causes  it  as  the  antecedent  probability 
o/'  the  caute,  multiplied  by  the  probability  that  tkt  caute,  if  it  exittcd, 
tiKfuid  have  jtroducrd  the  given  rffixt- 

Ijoi  M  be  the  effect,  and  A,  B,  two  caunea,  by  either  which  it  might 
have  been  pniduced.  Tu  find  the  probabiUty  that  it  was  produced 
by  tite  one  and  not  by  the  other,  ascertain  which  of  the  two  ia  most 
likely  to  have  existed,  and  which  oi  them,  if  i[  did  exi^,  was  mosi 
likely  to  produce  the  effect  M ;  the  probability  sought  is  a  compound 
iJi  these  two  prohabitities. 

Caae  I.  Let  the  cauacai  be  both  alike  in  the  second  respect ;  cither 
A.  or  B,  when  it  exists,  being  supposed  equally  likely  (or  equally 
certain)  to  produce  M  ;  but  let  A  be  in  itself  twice  a«  likely  as  H  to 
exist,  that  ia,  twice  as  frequent  a  phenomenon.  Tlien  it  in  twice  as 
likely  to  have  existed  in  tnis  case,  ond  to  have  been  the  cause  which'* 
produced  M. 

For,  since  A  exists  iit  nature  twice  as  often  us  B;  in  any  :J00  ca^e? 
in  which  one  or  other  exi^lod,  A  has  existed  SOO  times  and  U  100. 
But  oilber  A  or  B  must  have  eximcd  wherever  M  is  produced :  tbero- 
fore  m  300  times  that  M  is  pniduced,  A  was  the  producing  cause  200 
times,  B  unly  100,  that  is,  in  tlic  ratio  of  S  to  1.  Thus,  then,  if  the 
catuoft  are  alike  in  their  capacity  of  producing  the  effect,  ilie  pmba- 
UHcy  as  to  wliich  actually  produced  it,  is  in  the  ratio  of  their  antecedent 
probabilities. 

Case  U.  Reversing  the  last  hypotbesis,  let  ua  auppoRe  that  the 
caosos  am  equally  frequent,  cquolly  hkcly  to  have  existed,  but  not 
equally  likely,  if  they  did  exisi,  to  produce  M  :  that  in  thret;  times  that 
A  occurs,  it  produces  that  effect  twice,  while  B,  in  tlireo  lunos,  pro- 
duces it  only  once,  Since  the  two  causes  are  equally  frequent  in  liicir 
occurrence;  in  every  six  times  that  either  one  or  the  other  exists,  A 
uxiets  three  times  and  B  tliree  times.  A,  of  its  three  times,  produces 
M  in  two;  B.  of  its  three  limcn,  produces  M  in  one.  Thus,  in  the 
whole  six  times,  M  is  only  pi*oduced  thrice ;  but  of  that  thrice  it  is 
pruduc<xl  twice  by  A,  onoc  only  by  B.  Consequenlly.  when  the  an- 
tacedent  probabilities  of  the  c^usee  are  etpial.  the  rhances  that  the 
e6ect  was  produced  by  them  are  in  the  ratio  of  the  probabiUties  that 
if  they  did  exist  they  would  produce  the  effect. 

Case  III.  The  third  case,  thai  in  which  the  causos  are  unlike  in 
both  respects,  is  solved  by  what  has  preceded.  For,  when  a  quantity 
depends  upon  two  other  quantities,  in  sucJi  a  manner  that  white  either 
of  them  remains  constant  it  is  proportiona)  to  the  other,  it  must  neces- 
sarily be  proportional  to  the  product  of  the  two  quantities,  the  product 

*  Pp.  IB.  la.  Tbe  ibeomm  !■  noi  Mited  by  tsplsoe  in  tba  sxsct  tenu  in  wblch  1  hi«a 
vIMnJlt;  but  ibe  identttj  uf  import  of  tb«  twu  moibw  of  expmnoa  ii  eMiJjr daawoftnlik. 
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boing  the  only  function  of  llie  two  which  obeys  that  particular  law  of 
variatioD.  Thcrur<jn.\  tlit.'  probability  that  M  was  proJucc-d  bv  either 
cause,  is  an  the  anieredcnt  prubability  of  tho  cause,  inultiplied  by  tlte 

STuhability  that  if  it  existed  it  would  produce  M.     Which  was  to  bc> 
uiDoiitttrutt'd. 

Or  we  mav  provo  the  Uiird  case  as  wo  proved  the  first  and  second. 
Lot  A  be  twice  as  frmiiivnl  us  H ;  and  let  them  also  hv  uncujuolly  likely, 
wlujn  they  oxijst,  to  prtnluce  M  :  let  A  prodnre  it  twice  in  four  times. 
IJ  thiice  in  four  tiroes.  The  antecedent  probability  uf  A  is  to  that  of 
B  as  2  to  1;  tho  proliabilities  of  their  producing  M  are  as  2  to  3;  the 
product  of  these  ratios  is  the  ratio  of  4  to  3,  which,  thorefnro,  if  tho 
theorem  be  true,  will  he  the  ratio  of  the  probabilities  that  A  or  B  was 
the  producing  cause  in  the  given  instance.  And  such  will  that  ratio 
ivally  be.  For  since  A  is  twice  as  frequent  as  B,  out  of  twelve  case*  in 
which  one  or  other  exists,  A  exists  in  8  and  B  in  4.  But  of  its  eight 
coses.  A,  by  the  Bupposition,  produces  M  in  only  4,  while  U  of  its  (our 
coses  produces  M  in  3.  M,  therelbre,  is  only  produced  at  all  in 
fievcn  uf  the  twelve  cases;  but  in  four  of  these  it  is  produced  by  A,  in 
Uiree  by  li ;  hence,  the  probabilities  of  its  being  produced  by  A  and 
by  li  are  as  4  to  3,  and  are  expressed  by  the  fractious  ^  and  ^.  Which 
WHu  to  be  demonstrated. 

It  is  here  necessary  to  point  out  another  serious  ovetsif^ht  in  La- 
place's theory.  Whun  he  first  introduces  the  foregoing  theorem,  he 
clmrnrterizes  it  rorrectly,  as  Ujo  principle  for  determining  to  wliich  of 
several  cavsei  we  are  to  attribute  a  known  fact.  But  ailer  having  con- 
ceived the  principle  thus  accurately,  when  he  comes  to  its  uppHcacious 
he  no  longer  restricts  it  to  the  ascertainment  of  causes  oloDe,  but,  with- 
out any  pre%'ious  notice  substitutes  for  the  idea  of  causes  tliat  ofAifyo- 
thr.v^,  or  suppositions  of  any  kind.  In  this  extended  sense,  I  do  not 
conceive  the  proposition  to  be  tenable.  TbohypoUieses  mu5t  be  either 
causes,  or  at  least  signs  showing  tlie  existence  of  causes.  If  we  could 
be  pemiittcd  to  aubalitute  mere  auppusitions  afibrdiug  no  ground  for 
ouucludiiig  tliat  the  vQe-ct:  would  be  produced,  in  tlie  room  of  causes 
capable  of  producing  it,  the  theorem  thus  extended  would  stand  as 
follows.  A  fact,  M.  navtnK  happened,  the  probability  of  the  trutli  of 
any  arbitrary  sunpo».ition  altor:ether  unconnected  vrith  M,  is  as  the 
iiniecedent  probability  of  tho  supposition,  multiplied  by  tho  probability 
lliQt  if  (ho  Buppoeition  wus  true  M  ^vou1d  happen;  that  is,  multiplied 
by  the  antecedent  probability  of  M,  since  M  is  neither  more  nor  less 
probable  on  account  of  a  supposition  which  bos  nothing  to  do  with  the 
ceusBS  of  it.  Now  the  proposition  as  thus  stated,  is  an  absurdity.  The 
probability  that  when  M  happened  A  had  preriously  happened,  is  not 
the  antecedent  probability  of  M  multiplied  by  that  uf  A,  but  the  ante- 
cetlent  urobablhty  of  A  only,  Tlie  antecedent  probability  of  M  cannot 
bo  an  element  of  n  question  into  which  the  occurrence  of  M  enters  not 
m  a  contingency  but  as  a  curtaiuty.  \Vhut  the  product  of  the  antece- 
dent probabihtios  of  A  and  M  does  give,  is,  not  the  probability  of  the 
llu?  one  when  the  other  is  a  known  past  event,  but  the  antecedent  prob- 
Rbiiity  of  the  two  together,  considered  as  fiiturc  events. 

This  error  of  LapUco  has  not  been  harmless.  We  shall  Bee  liere- 
nfter,  in  treating  of  tlie  Grounds  of  Disbelief,  that  he  luis  been  led  by 
it  into  serious  practical  mistakes  when  uttempting  to  pronounce  upon 
the  drcnmstanrm  wliich  render  any  statement  incredible. 
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the  preceding  view  of  the  foundarion  of  tho  doctriue  of 
cfafincoH,  its  ^eiientl  pi'iiicii>!cs  may  be  seco  lu  by  upplicnlilo  in  a  roupfJi 
way  To  many  suhjecta  wliich  arc  by  no  rneann  amenable  to  ita  precise 
cttlciiluliuiis.  To  render  ibcso  applicable,  thei-o  must  bo  Dumerical 
data,  derivod  from  the  observation  of  n  very  large  number  of  instances. 
The  probabiliiiotf  of  lifc  at  different  ages,  or  in  diflfi'rcnt  climates;  the 

Cbabtlities  of  rwovory  frnm  a  particulitr  dineasu  ;  the  chances  of  the 
h  of  male  or  female  offiipring;  iho  rbances  of  the  loss  of  8  Tewel 
in  «  poriicutar  voyage;  all  these  admit  of  estimation  suJHciently  pre- 
cise to  render  the  numerical  appreciation  of  their  amount  a  thing  of 
practical  value ;  becatua  ihcro  are  billd  orf  mortality,  rotunui  fn)m 
lioniitnU,  registers  of  births,  of  nbipwrccks,  fcc,  founded  un  CASca 
ffufncicntly  mimerous  to  affonl  average  proportions  which  do  not 
materially  vary  from  year  to  year,  or  from  ten  years  to  ten  years.  But 
wfacro  obMcrvation  and  experiment  have  not  anurdod  u  t»ct  of  intitaiiceB 
BufRcienr]y  niimerouti  in  eiiminare  chance,  and  sulHcienily  various  to 
eliminate  all  non-essontial  specialities  of  circumstance,  to  attempt  to 
calculate  chances  is  to  convert  mere  ignorance  into  dangerous  error 
by  clothing  it  in  the  garh  of  knowledge. 

It  reniaiiLt  to  examine  tho  bearing  of  the  doctrine  of  chances  upon 
the  peculiar  problem  for  tho  sake  of  -which  we  have  on  this  occasion 
adverted  to  it,  namely,  how  to  distinguish  coincidences  which  are 
casual  from  those  which  are  iho  result  of  law;  fVom  those  in  which  the' 
facta  which  ai-company  or  follow  one  another  are  somehow  connected 
thnragfa  causation. 

§  5.  The  doctrine  of  chances  affbrdH  means  by  which,  if  wo  knew 
dia  average  number  of  coincidences  to  be  looked  tor  between  two 
plicnnmcna  comiccted  only  casually,  wo  could  detcnninu  huw  often 
any  given  deviation  from  that  average  will  occur  by  cbaucc.     If  the 

probabiBly  of  any  casual  coincidence,  considered  in  itaelf,  bo  — ,  the 

n 

prubability  that  the  aamo  coincidence  will  be  repeated  »  times  in  suo- 
cemion  is  — .     For  example,  in  one  throw  of  a  die  the  probability  of 

ace  being   - ;  the  probability  of  throwing  ace  twice  in  auccesflion  will 

be  1  divided  by  the  square  of  6.  or  ^.    For  ace  is  thrown  at  tho  fir«t 

thnJW  once  in  six,  or  eix  in  thirty-six  tinrtes;  and  of  thofte  «ix,  the  <be 
being  cast  agnin,  ace  will  bo  rJirown  buc  once ;  being  altogether  once 
in  thiity-six  times.     The  chance  of  the  saino  cost  three  times  buccoS' 

sively  is.  by  a  similar  rcttsomng,  ^  or  xr^ :  that  is,  the  event  will  hap- 

peo.  on  a  lac'ge  avorage,  only  once  in  two  hundred  and  sixteen 
throws. 

Wo  have  thus  a  rule  by  which  to  estimate  the  probability  that  any 
given  series  of  coincidences  arisoft  from  chance ;  provided  wo  can 
neatmre  corrfKrtly  the  probability  of  a  single  cuiucidence.  If  we  could 
obtain  an  equally  [irecise  expression  for  the  probability  ihnt  lhi»  »iim« 
series  of  coincidences  arises  from  causation,  we  shonld  only  have  to 
oompore  ihs  nutobere.     This,  however,  can  rarely  be  douc.     Let  uk 
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see  whnl  degrc!«  of  appToximation  can  practically  Iw  made  lo  Ibe 
iieceseary  iirerisinti. 

The  ciuestiou  falls  widiin  Laplace's  sixth  principle,  of  which  a  short 
distancu  back,  wo  ga\'e  tliu  demonstration.     The  fpvcii  foci,  that  is  to 
Aay,  thp  Aerioa  of  coincideiiceti,  may  have  originated  cither  in  a  causal 
coiijuDC'tiot)  uf  caiuBs  or  in  a  law  of  nature.     The  probabiliiiee,  there- 
fore, tliut  tlic  fact  originated  in  thoM)  two  modes,  are  la  their  ante- 
cedent probabiliucs,  niulliplicd  by  the  probabilities  that  if  they  existed   ■ 
they   would  produce  the  cdcct.     But  the  particular  combiiiation  of   1 
chances  if  it  occurred,  or  the  law  of  nature  if  real,  would  crrtaimly 
produce   the  seriea    of  coincidences.     The  probabilitice,  therefore, 
that  the  coincidences  are  produced  by  tlic  two  causes  in  question, 
arc  a»  the  antecedent  prctbahiUtios  of  the  cauties.     One  of  ihoae,  the    ■ 
antecedent   probability    of  the   combinstion  of  mere  chances   which  I 
would    prtniucf   the   given   result,  U  an  approeiuble  tjuintity.     The 
antecedent  pruhahility  of  the  other  suppottition  may  be  su»ceptible 
of  a  more  or  less  exact  esliniBlion,  according  to  the  naiure  of  the 
case. 

In  !4nnie  crsph,  the  coincidence,  suppo«in^  it  lo  be  the  result  of 
cau^ntioD  at  nil.  muHt  be  the  nwult  uf  a  known  cause;  as  the  enc- 
cessiun  uf  aces,  if  not  arcidental,  niu&t  arise  from  the  loading  of  the 
die.  In  such  cases  we  may  be  able  to  form  a  conjecture  as  to  the 
antecedent  probability  of  nuch  a  circuuiKtancc.  trum  the  characters 
of  the  parlies  concerned,  or  other  such  eiridetice ;  but  it  would  clearly 
be  impossible  to  eetimato  that  prnbability  with  anyrhioc;  like  numecicd 
precision.  The  counter-probability,  boweTer,  that  of  the  accidental 
origin  of  tlie  coiitcidcnce,  dwindlinj^  so  npidly  as  it  does  nt  each  new 
tniu ,  the  stage  is  soon  reached  at  which  the  chance  of  unfiumesa  in 
the  die,  however  small  in  itself,  must  be  greater  than  that  of  a  catisal 
coiucideuce:  and  on  this  ground,  a  practical  decision  can  generally  be 
eome  to  without  much  hesitation,  if  there  be  the  power  of  repeating- Uie 
experiment. 

When.  hnwoTcr,  the  coincidence  is  one  which  cannot  be  accounted 
for  by  any  known  rB«.io,  and  the  connexion  hetireen  the  two  phenom- 
ena, if  produced  by  causation,  must  be  the  rcsull  of  some  law  of  nature 
hitherto  unknown  ;  wliich  is  the  case  we  had  in  view  in  the  last  chap- 
ter;  then,  aIthou;;h  the  probability  of  a  casual  coincidence  may  be 
capable  of  appreciation,  that  of  the  cniintcr-BUpposition,  the  existence 
of  an  undiscovered  law  of  nature,  ia'clearly  unsusi-eplible  of  even  nti 
approximate  evaluation.  In  order  lo  have  the  data  which  such  a  case 
Would  reqiiin*,  it  would  be  necessary  to  know  what  proportion  of  all 
the  individual  sof|uences  or  coexistences  occurring  in  nature  are  the 
re<!ii1i  of  law.  and  what  proportion  arc  the  result  of  chance.  It  being 
evident  that  we  caiuiot  form  any  plausible  conjecture  as  to  this  propor- 
don.  much  less  appreciate  it  nnmerically,  we  cannot  attempt  any  pre- 
cise estimation  of  the  comparative  probabilities.  But  of  this  we  %rrr 
•urc,  that  the  detection  of  an  unknown  law  of  nnlnre — of  some  prari- 
ODslj  unrecognized  constancy  of  conjunction  among  phenomena— is 
no  nncoramon  event.  If,  therefore,  the  number  of  inKtanre«  in  whirii 
B  coincidence  is  obser\'ed.  over  and  above  that  which  would  arise  on 
the  avermge  from  the  mere  concurrence  of  cbunces,  be  siirh  that  so 
great  an  amount  of  coincidenccd  from  accident  alone  would  be  an 
extremely  uncommon  event ;  we  baw  reason  to  conclude  that  the  coin- 
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ddenco  U  the  nfToct  of  cuumdoo,  and  may  be  rticetved  (subject  to 
cvrrcction  from  further  cxporienco)  as  on  empirical  law.  rurtlieT 
than  thin,  in  point  of  precision,  we  cannot  go;  nor,  in  most  cases,  is 
greatOT  precision  required  for  the  solution  of  any  practical  doubt. 


^ 


CHAPTER  XIX. 


op  TUB  EXTENSION  OF  DEBIVATn-E  LAWS  TO  AWACBST  CASO, 

^  I.  Wk  have  had  frequent  occasion  to  notice  tlie  inferior  generality 
of  dcrivfttire  taws,  conjpared  with  tho  ultimiuo  laws  from  whicli  they 
art!  derived.  This  inferiority,  whi<-h  afleccs  not  only  the  extent  of  the 
pnipositions  ihemselves,  but  their  degree  of  certiuDty  uilhin  that  ex- 
tent, is  moot  cuii^ptcuous  in  the  uniformities  of  cuexi:itcnee  and  s^jijuencfi 
obtaining  between  effect*  whioh  dopend  ultimatoly  upun  dincrent 
prirooval  causes.  Such  uniformities  will  only  obtain  where  tJiere 
exists  the  same  coHacation  of  those  primeval  causes.  If  tho  collo- 
cation varies,  though  the  laws  iheinsotves  remain  thu  tiame,  a  totally 
different  set  of  denvative  uniformities  may,  and  generally  Will,  be  tbe 
result. 

Kven  where  the  derivative  unifonnity  ia  between  diiTcrcnt  pHects  of 
the  Bame  catmc,  it  will  by  no  means  obtain  as  universally  as  the  law  of 
the  cause  itself  If  a  and  6  accompany  or  succeed  one  another  as 
effects  of  tbo  cauEie  A.  it  by  no  means  follows  that  A  is  the  only  cauM 
which  can  produce  them,  or  that  if  Uiere  bo  another  cause,  as  B, 
capable  of  producing  a,  it  must  produce  b  likewise.  The  conjunction, 
therefore,  of  a  and  &,  pcrlmns  does  not  hold  universally,  but  only  in  the 
instances  in  which'a  arises  trom  A.  When  it  is  produced  by  a  cause 
other  than  A,  a  and  A  may  be  dissevered.  Day  (for  example)  is  always 
in  our  experience  followed  by  night ;  but  day  is  not  tlic  cause  of  night; 
both  are  fluccesstve  effects  of  a  common  cause,  tlio  periodical  passage 
of  the  spectator  into  and  out  of  the  eanh's  shadow,  consequent  ou  the 
earth's  rotation,  and  on  the  tlltiminating  property  of  the  sun.  If,  thero- 
fctTO,  day  is  ever  produced  by  a  different  cause  or  set  of  causoa  from 
this,  day  %viU  not,  ur  at  lea-Ht  may  not,  be  followed  by  nigliu  On  the 
sun's  own  surlace,  for  instance,  ibis  may  bo  the  case. 

Finally,  oven  when  the  derivative  uniformity  is  itself  a  law  of  causu- 
%iun  (resulting  from  tho  rnmbinatiun  of  several  causes),  it  is  not  ollo- 
r**t}ipr  ijidepenrlent  of  collocitinns.  If  a  cause  supervenes,  capable  of 
wholly  or  partially  counteracting  the  effect  of  any  one  of  llie  conjoined 
cuusos,  the  effect  will  no  longer  wmfomn  to  tho  derivative  Jaw.  While, 
therefore,  each  ultimate  law  is  only  liable  to  frustration  from  one  set  of 
counteracting  causes,  the  derivative  law  is  liable  to  it  fn>m  several. 
Now,  the  possibility  of  iho  occurrence  of  counteracting  causes  which 
do  not  ariao  from  any  of  tJie  cimditions  involved  in  the  law  itself, 
depends  on  the  original  coUc»cations. 

It  is  true  that  (as  we  formerly  remnrkwl)  laws  of  causation,  whether 
ulrimate  or  derivative,  are,  in  most  cases,  fulHlled  even  when  counter* 
acted  ;  the  cause  produees  its  effect,  though  that  effect  is  destroyed  by 
something  else.     That  the  eflact  may  be  frnstrsted,  is.  therefore,  no 
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objochDn  lo  the  umvonMiIity  of  tho  law  of  causation.  But  it  ia  an  ob- 
joction  to  tlie  univenialit}'  of  the  sequences  or  coexistences  of  efTocts, 
whicb  compoee  the  n-eater  part  of  ihe  derivative  laws  flowing  front 
lawn  of  cuueation.  When,  from  tlic  tuw  of  a  certain  cvrabinaiiou  tA 
cauaeft,  there  reeults  a  cortain  order  in  the  effects ;  an  from  ihe  cumbi- 
nation  of  a  sins;le  Bun  witli  the  rotation  of  an  opatguo  body  round  il« 
axis,  there  results,  on  the  whole  surface  of  that  opaque  body,  uii  aller- 
nation  of  day  and  night;  tlicn  if  we  euppose  one  of  the  ccmibined 
causes  counteracted,  tiic  rotiilioii  stoppcu,  the  sun  extini^ivhed,  or  a 
necoiMl  sun  superadrled,  the  truth  of  that  particular  law  of  causatiou  is 
in  no  way  affected ;  it  ia  ^till  true  that  one  sun  shining  upon  an  opaque 
revolving  body  will  olteniatcly  produce  day  and  iiiffht;  but  since  the 
snn  no  longer  does  shine  upon  Huch  a  body,  the  derivative  uniformity, 
tfaa  mcccwion  of  day  and  night  on  the  ^ven  ulmnet,  is  no  lotiger  true. 
TThoee  derivative  uuifunnitied.  therefore,  whicn  are  not  laws  of  cauiia- 
tion,  are  (except  in  ilie  rare  case  of  tlieir  dopendiiitr  upon  one  cause 
alone,  not  upon  a  ccnnbinatiou  of  caufies),  alwayi  more  or  lose  contin* 
gent  upon  collocatioaa;  and  are  hence  subject  to  ibu  cbaraeterijdic 
inffrmity  of  empirical  laws,  that  of  beini;  admiRsible  only  xvhere  the 
collocatiuutf  are  known  by  experience  lo  be  such  as  are  rL->tjuisttc  for 
the  truth  of  the  taw,  that  is,  only  within  ihe  conditionii  of  time  and 
place  conllnned  by  actual  observation. 

f  2.  This  principle,  when  stated  in  general  lennft,  £eeni&  clear  aad 
indisputable ;  yet  many  of  the  ordinury  judgments  of  mankind,  the 
propriety  of  vvOiich  is  not  quevtioncil,  have  at  least  the  scuiblance  of 
beinf;  tncoDflistent  with  it.  On  what  grounds,  it  may  be  asked,  do  we 
expect  that  the  sun  will  rise  to-morrow  f  Is  to-morrow  within  the 
limits  of  time  comprehended  in  our  obscrN'ations'l  They  have  extended 
avoT  sume  tliousanda  of  yearn  pu»l.  but  do  they  uiclude  the  future  1 
Yet  we  infer  with  conlidenre  that  the  Aun  will  ribe  to-morrow ;  and 
nobody  doubta  that  we  are  entitled  to  do  so.  Let  us  consider  what  ia 
tlie  warrant  for  this  contidence. 

In  the  example  in  question,  we  know  the  causes  upon  which  the 
derivative  uniformity  depends.  Tbuy  are,  the  sun  giving  out  light, 
the  earth  in  a  Rtate  of  rotation  and  intercepting  light.  The  induction 
which  shows  these  to  be  the  real  causes,  and  not  merely  prior  effects 
of  a  comriion  cause,  being  complete  and  irrefragable;  the  only  circimi- 
stances  which  could  defeat  the  derivative  law  are  such  as  would  de- 
stroy or  counteract  one  or  other  of  the  coiubiued  causes.  M'hile  the 
eauseft  exist,  and  are  not  counteracted,  the  effect  will  continue.  If 
they  exist  and  are  not  counteracted  to-morrow,  the  sun  will  rise  to- 
morrow. 

Since  the  causes,  namely,  the  turn  and  the  earth,  the  one  in  the  statu 
of  Riviug  out  light,  the  olber  in  a  state  of  rotation,  will  exist  until  some 
thing desirnys  ihem;  all  depends  upon  the  probabilities  of  iheir  destruc- 
tion, and  upon  those  of  tlieir  counteraction.  Wo  know  by  observation 
(omitting  toe  inferential  proofs  of  an  existence  for  tbuusauds  of  ages 
anterior),  that  these  phenomena  have  continued  for  five  thousand  years. 
Within  thai  time  tlicre  has  exitited  no  cause  suificient  to  diminish  them 
appreciably ;  nor  which  has  counteracted  their  effect  in  any  appreciable 
degree.  The  chance,  ihereforo,  that  tlio  sun  may  not  rise  to-morrow, 
amounts  to  tlie  chance  that  some  cause,  which  ha*  not  manifested  hsoli 
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in  the  MnaUcst  degreo  during  five  thousand  years,  will  exist  to>moiTow 
in  such  intensity  an  to  destrojr  the  Aun  or  the  eaitli,  the  sun'a  light  or 
the  eoiih's  rotatiuD,  or  to  produce  an  immcnae  disturbance  in  the  effect 
roAuliing  from  ihiwe  causes. 

Now,  it'  such  a  caume  will  exist  to-morrow,  or  at  any  ftitare  time, 
some  cause,  proxitnate  or  remote,  uf  that  cause  must  exist  now;  and 
mu»t  have  existed  during  ilie  whole  of  the  tivo  thousand  ycora.  If, 
thareibre,  the  sun  do  not  rino  lo-morrow,  it  will  be  becanne  dome  canso 
has  existed,  Uio  ofiecis  of  which,  though  during  five  thousand  years  iboy 
have  not  amounted  to  a  perceptible  cpiantity,  %vitl  in  one  day  l>ccome 
overwhelming.  Since  thia  cauee  has  not  been  recognized  during  such 
an  uitcr\'al  of  time,  by  observers  stationed  uit  our  earth,  tc  must,  if  it 
exist,  be  either  Aome  agent  whoso  eftbcts  develop  themselves  gradually 
and  rery  slowly,  or  one  which  existed  in  regions  beyond  our  obeerva- 
tion,  and  is  new  ou  the  point  of  arriving  iu  our  part  of  the  uuivers^ 
Now  all  causes  which  we  have  experience  of,  act  according  to  laws 
incompatible  with  the  supposition  tnat  their  effects,  after  accumulatJag 
so  slowly  as  tu  Ite  imperceptible  for  five  thousand  years,  eliuuld  slut 
into  immt>nsity  in  a  single  day.  No  mathematical  law  of  proportion 
between  an  effect  and  the  quantitr  or  relations  of  its  cause,  could  pro- 
duce such  contradictory  results.  The  sudden  development  of  an  onect, 
of  which  there  was  no  previous  trace,  always  arises  firom  the  riming 
together  of  several  distinct  causes,  not  previously  conjoined;  but  li 
such  sudden  conjunction  is  destined  to  take  place,  the  causes,  or  their 
causes,  must  have  existed  during  the  entire  five  thousand  years,  and 
their  not  having  once  cume  together  during  that  period,  shows  how 
rare  that  particular  combinBtlon  is.  We  have,  therefore,  the  warrant 
of  a  rigid  induction  fur  eousidcring  it  probable,  in  a  degree  undi«tin- 
guishable  from  ceruiinty,  that  the  known  conditions  requisite  for  the 
Min's  rising  will  exist  to>morrow. 

§  3.  But  this  extension  of  derivative  laws,  not  eausntivo,  beyond  the 
limits  of  observation,  can  only  be  lo  adjacent  cases.  If  instead  of  tD* 
morrow  we  had  said  this  day  t^vemy  thousand  years,  the  inductions 
would  have  been  anything  but  conclusive.  That  a  cause  which,  in 
opposition  to  very  |M>woriul  causes,  produced  no  perceptible  effect 
during  five  ihounand  years,  ehould  produce  a  very  considerable  one  hy 
the  cud  of  twenty  thousand,  has  nothing  in  it  which  is  not  in  conformity 
with  our  oxpfrioncro  of  cauROS.  Wo  know  many  agents,  the  efi*ect  of 
which  in  a  short  period  does  not  amount  to  a  perceptible  quantity,  but 
by  accumulating  for  u  much  lunger  pcrioa  becomes  considcnJjlc. 
Heeidos,  looking  at  the  immense  rautlituae  of  the  heavenly  bodies,  their 
vast  distances,  and  the  rapidity  of  the  motion  of  such  of  them  as  are 
known  to  move,  it  is  a  supposition  not  at  all  contradictory  to  experi- 
ence that  some  body  may  be  in  motion  towards  us,  or  wo  towanw  it, 
within  die  limits  of  whoso  influence  we  have  not  come  during  five  thou- 
sand ycan»,  but  which  m  twenty  thousand  more  may  be  producing 
ofl'orts  upon  us  of  the  mo«t  extraonUnary  kind.  tV  the  fact  which  ia 
capable  of  preventing  sunrise  may  be,  not  the  cumulative  effect  of  one 
cause,  but  some  new  combination  of  causes;  and  the  chances  favorable 
'j  that  combination,  though  they  have  not  profluced  it  once  in  five 
ihuusand  years,  may  pnidnco  it  unco  in  twenty  thousand.  So  that  the 
inductions  which  ouihorize  lU  lo  expect  future  events,  grow  weaker 
Tt 
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and  weaker  tlie  furibor  WQ  look  into  tlio  fiitare,  uid  at  length  become 
uiat>prcH;iabIe. 

We  bavQ  cousidered  tliu  prububUities  of  the  suu's  mio^  to-mot* 
row,  OH  derived  frum  the  real  laws,  that  is,  from  tbo  laws  uf  toe  cauaoB 
on  which  that  uniformity  ia  dcpendeoL  Let  us  now  conftider  bow  tho 
matter  would  havo  stood  if  thu  unifunnitjr  had  buou  known  only  bs  an 
empirical  law  ;  if  wc  had  not  boon  aware  that  the  sun's  light,  and  the 
earth's  rotation  (or  tho  sun's  motion),  were  liic  cousoa  on  which  Oui 
periodical  cKcurrenco  uf  ^uuriso  depends.  \Vc  could  have  extendad 
this  empirical  law  lo  cases  adjacent  in  time,  though  not  to  so  xrcat  a 
distance  of  time  as  wc  can  now.  Huviug  evidence  that  the  effects  hod 
remained  unaltered  and  been  punctuaVy  cuujoiued  fur  five  tliousand 
years,  wc  could  infer  that  the  unknown  causos  on  which  ibo  coujunc- 
tion  is  dopendent  luid  existed  undiminished  and  un counteracted  during 
the  some  period.  The  same  cuiicUisiuits,  iherofuru,  wou]d<fallow  as  in 
the  preceiling  cano. ;  except  tliat  we  should  only  know  that  durijiK  five 
thousand  years  nothing  had  occurred  to  defeat  perceptibly  tliis  particv 
lar  effect ;  while,  when  we  know  the  caosesi  wc  have  the  additional 
a&fturanco,  that  during  that  interval  no  such  change  has  been  noticeable 
iu  tlie  causes  ihemseTvvs.  us  by  any  degree  of  multipUcatian  or  lengih 
of  continuance  could  defeat  the  efiect. 

To  this  must  be  added,  that  when  we  know  the  causes,  we  may  be 
able  to  jud)jc  whether  there  exists  any  knoicn  cause  capable  of  coun- 
teracting tliem  :  while  aa  long  as  they  are  unknown  we  cannot  be  ■»» 
but  thai  if  we  did  know  them,  we  could  predict  llieir  deslrut-tion  frora 
causes  actually  in  existence.  A  bedridden  Bavagc,  who  had  never 
seen  the  cataract  of  Niagara,  but  who  lived  within  bearing  of  it,  might 
imagine  tliat  the  sound  he  heard  would  endure  fur  ever;  but  il' he 
knew  it  lo  be  the  BfTect  of  a  nish  of  waters  over  a  hanier  of  rock 
which  is  progressively  wearing  away,  he  would  know  that  within  a 
number  of  ages  which  maybe  calculated,  il  will  bo  heard  no  more. 
In  proportion,  therefore,  to  our  ignorance  of  the  causes  on  whicli  tlte 
empii-ical  law  depeuds,  wc  can  bo  loss  assured  that  it  will  continue  to 
hold  good ;  aiid  llic  further  we  look  into  ftiturity,  the  less  improbable 
is  it  that  some  one  of  tlie  causes,  whose  coexistence  gives  rife  to  the 
derivative  unil'ormity,  may  ho  destroyed  or  counteracted.  With  every 
prulongation  of  lime  the  chances  multiply  of  such  an  event,  that  is  to 
say,  its  □on-occurrcuco  hitherto  becomes  a  less  guarantee  of  its  not 
occurring  within  the  given  lime.  If,  then,  it  is  oi^y  to  cases  which  in 
point  uf  time  are  adjacent  (or  nearly  adjacent)  to  those  which  we  have 
actually  observed,  thai  any  derivative  law,  nut  of  causation,  can  be  ex* 
tended  \ritb  an  assurance  equivalent  to  certainly,  much  more  is  this 
true  of  a  merely  empirical  law.  Happily,  for  thu  purposes  of  litr  it  is 
to  such  cases  alone  tlua  we  cau  almost  ever  have  occasion  to  extond 
tbera. 

In  respect  of  place,  it  might  seem  that  a  merely  empirical  law  could 
not  be  extended  even  to  adjacent  cases ;  that  we  could  have  no  aesa* 
raucu  of  its  being  true  in  any  place  where  it  has  not  been  specially 
observed.  The  past  duration  of  a  cause  is  a  guarantee  for  its  future 
existence,  unless  something  occurs  to  destroy  it:  tut  tho  existence  ol 
a  cause  in  one  or  any  number  of  places,  is  no  guarantee  for  its  exist- 
ence  in  any  otlier  place,  since  tliere  is  no  uniformity  in  the  rollocaiions 
of  piimeval  causes.     When,  therefore,  an  empirics]  law  is  extended 
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syoad  the  local  limiu  within  which  it  has  been  found  true  bjr  obaer- 
don,  the  cascA  to  which  it  is  thus  exteudcd  must  bo  such  as  are  pre*| 
imabW  wiihiii  tliu   iuHuoncc  of  the  same  ladividuiil  ugonts.     Ifwo,! 
discovered  a  new  planet  nnihin  thu  knoH*n  bounds  of  the  solar  systemf 
[or|evon  beyund  those  bounds,  but  indicating  itii  comiexion  with  ihu 
fslom  by  revolving  round  the  sun),  we  might  conclude,  with  great  prob-i 
lility.  that  it  rovuives  upon  iiB  axis.    For  all  the  known  planets  do  so ; ' 
id  tliin  unifomiity  points  to  .some  common  cause,  antecedent  to  the 
St  ri-cords  of  asironomical  obsen'ation :  and  although  ihc  iiuturo  uf 
tliiii   caune  can  only  bo  matter  of  conjecture,  yei  if  it  be,  as  is.  not! 
unlikely   (and  as  Laplucc's  theory  KU>[gcsts,)  one  and  tlie  same  indt-i 
viduul  impulse  ^von  to  all  the  Unlics  at  onre,  that  cause,  acting 
je  extreme  point:i  of  the  space  occupied   by  the  sun  and  planets,] 

It,  unless  defeated   by  some   couutuructiuK  cause,  have  acted 
tery  inteFmedittte  point,  and  probalily  somewhat  beyond;  aod 
ire  acred,  in  all  probability,  upon  the  supposed  nev7ly-dt8COTC 
jIanoL 

When,  therefore,  effects  which  are  always  &>ntu]  conjoined,  can  bel 
cracod  with  any  probability  to  an  idcnticul  [and  not  merely  a  similar) 
origin,  wc  muy  witli  jfrout  probability  extend  (he  empirical  law  of  their 
oniunction  tn  all   plact^s  within  the  extreme  local  boundaries  within 
rbich  the  fact  has  been  ukierved;  subject  to  the  pnsaibtUty  ofiuiun- 
iictin^  causes  in  ttorao  poiliun  of  tlie  iield.     StiU  more  tonfidciitly 
ly  WM  do  so  when  the  law  i«  not  merely  empirical ;  when  the  plw- 
SQB  which  we  6nd   conjoined  are  effects  of  ascertainetl  c:auseii, 
the  taws  of  which   the  conjunction  of  their  eflbcts  is  deducible. 
In  that  caao,  we  may  both  extend  the  derivative  uniformity  over 
.  larger  space,  and  with  loss  deduction  for  the  chance  of  counieraciinji^* 
Thu  first,  because  instead  of  the  local  bouoduries  of  our  ob- 
liun  uf  the  fiict  itsclC  wo  may  include  the  cxtromu  boundaries  of 
tscertained  inHiience  of  its  causes.     Thus  the  succession  of  day  and 
'^ght,  we  know,  liolils  true  of  all  tlie  bodies  of  the  solar  system  except 
tho  son  hiiti^f ;  but  we  know  this  only  because  wo  are  acquainted 
vrith  the  causes:  if  wo  were  not,  wc  could  not  extend  the  propoAiiinn 
beyond  tile  orbits  of  the  earth  and  moon,  at  both  extremities  of  which 
L-vre  have  the  evidence  of  observation  for  its  truth.     Willi  respect  to  the 
^Uirubability  of  counteracting  causes,  it  has  been  seen  that  this  calls  for 
H^  greater  abatement  of  conndeuce,  in  proportion  to  our  ignorance  of 
^Bftte  causes  on  which  the  phenomena  depend.    On  both  accounts,  there- 
fore, a  dorivativQ  law  which  we  know  how  to  resolve,  is  susceptible  of 
a  greater  extenaioD  to  ceisos  adjacent  in  place,  than  a  merely  cm* 
pineal  law.  , 
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CHAPTER  XX. 

or   ANALOGY. 

§  1.  TuK  word  Analogy,  m  the  name  of  a  mode  of  reasoning,  is  gen- 
eniliy  taken  for  some  kind  of  argument  supposed  to  be  of  an  uidurdvc 
natuFL',  but  not  amounting  lo  a  complete  induction.  Tticro  iti  no 
word,  liowevcr,  which  is  used  more  loosely,  or  in  a  greater  variety  ol 
senses  than  Analogy.  It  somcttnicfl  stands  for  argrnnents  which  may 
bo  examples  uf  the  most  rigid  Induction.  Archbishop  Whatetv,  fur 
instance,  following  Fergufwin  and  other  vfTitora,  dofinos  Analogy  con- 
formably to  its  primilivo  acceptation,  that  which  was  given  to  it  by 
malhemadcianti,  Hesemblance  of  Relations.  In  this  sense,  when  a 
country  which  bos  sent  out  colonies  is  termed  the  mother  countrj*.  the 
expression  is  analogical,  sigiufyiiig  ihui  the  colonics  of  a  countrr  stand 
ui  tlic  (tame  re/ation  to  her  in  which  children  Btand  to  their  parents. 
And  if  any  inference  be  drawn  from  this  resemblance  of  relations,  as, 
for  instaiMro,  iliat  the  same  obedience  or  alTcctiou  is  duo  from  colonies 
lo  the  mother  country  which  is  due  fnmi  children  to  a  parent,  this  is 
calloil  reasoning  by  analogy.  Or  if  it  be  argued  that  a  nation  ie  mo9t 
beueGcially  govena-d  by  an  usseiubly  elecleJ  by  the  people,  from  the 
admilied  fact  (hat  other  n.<teociations  for  a  common  purpose,  such  as 
joint  stock  companies,  are  best  muuagcd  by  a  committee  chosen  by  ihe 
parties  interested ;  this  is  an  argument  from  analogy  in  Archbishop 
whatcly'd  sense,  bocause  its  foundation  is  not,  that  a  nation  in  like  u 
joint  stock  company,  or  Parliament  like  a  board  of  directors,  but  that 
ParHament  stands  in  the  same  relation  to  the  nation  in  which  a  board 
of  directors  stands  to  a  joint  stock  company.  Now,  in  an  argurotnit  of 
this  nature,  there  is  no  inherent  infenority  of  conclusivences.  Like 
other  arguments  from  resemblance,  it  may  amount  to  nothing,  or  ii 
may  be  a  perfect  and  conclusive  indndion.  The  circumstance  in  which 
the  two  cases  resemble,  may  be  capable  of  being  shown  to  be  the 
material  circumstance;  to  be  that  on  which  all  the  conse^nences, 
necessary  lobe  taken  into  account  in  the  particular  di<icussion,  depend. 
In  the  cn.<te  in  question,  the  resemblance  is  one  of  relation  ;  thejurnla- 
mcntum  relation^  being  the  management,  by  a  few  persons,  of  aflain 
in  which  a  much  greater  number  are  inicresicd  along  with  them. 
Now,  some  may  contend  that  thiti  drrumsiancc  which  i«  common  lo 
the  two  cases,  and  the  various  consequences  which  follow  from  it,  have 
the  chief  share  in  determining  all  those  pfinc.li<  which  makf*  up  what  wo 
term  good  or  bad  administration.  If  Oiey  can  eslablwh  this,  thctr 
orgumcnt  has  the  force  of  a  rii^  induction  :  tf  they  cannot,  they  are 
fyiid  to  have  failed  in  proving  me  analog}'  between  the  two  casca ;  a 
mode  of  speech  which  implies  that  when  the  analogy  can  lie  proved, 
the  argument  founded  upon  it  cannot  bo  resiatod. 

f  2.  It  is  on  the  whole  more  usual,  however,  to  extend  the  name  of 
analogical  evidence  to  arguments  from  any  sort  of  resemblance,  pro- 
vided  they  do  not  amount  to  a  comrlrte  induction  ;  without  peculiarly 
distinguishing  resemblance  of  relations.  Analogical  reasoning,  in  this 
Beose,  may  bo  reduced  to  the  following  formula  :  Two  things  nMomble 
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each  oUiPT  m  one  or  more  ruspocls ;  a.  certain  prof)ositicm  is  true  of  tbo 
one ;  ilierefore  it  is  true  of  the  ottier.     Hut  ive  liave  here  notlting  by 
'nrhich  to  discriminate  analoi^y  from  induction,  nince  this  tj-po  \nll  nerve 
for  all  reasoning  from  expciiunrt).     In  the  nw&t  rigid  induclioii.  equally 
vriih  the  faintest  analogy,  we  conclude  because  A  reAembles  ii  in  one 
or  mora  properties,  that  it  does  bo  in  a  certain  other  property.     The 
difTcruncc  is,  llial  in  the  case  of  a  real  induction  it  has  been  previously 
shown,  by  due  contpanson  of  instances,  that  there  is  an  invariable 
conjuDCtion  between  the  former  property  or  properties  and  the  latter 
property  :  but  in  what  is  called  analogical  reasoning,  no  such  conjunc- 
tion has  been  made  out.     There  hare  been  no  oppoitunitiea  of  puning 
in  practice  the  Method  of  DiSerence,  or  even  ibe  Method  of  Agrce- 
mont;  but  we  conclude  (and  that  is  all  which  the  argument  of  analoify 
amouDLs  to)  that  a  fart  m,  known  to  be  true  of  A,  is  more  likely  to  be 
truo  of  B  if  B  agrees  with  A  in  some  of  its  properties  (even  though 
no  connexion  h  known  to  exist  between  m  and  those  properties),  than 
if  no  resemblance  at  all  could  be  traced  between  B  ana  any  other  tiling 
known  to  possess  the  attribute  m. 

To  tJlis  argument  it  is  of  course  requisite,  that  the  proportiee  com- 
mon to  A  wiiii  B  shall  bo  merely  not  known  to  be  connected  ivith  m  ; 
they  must  not  be  properties  known  to  be  unconnected  with  it.     If, 
either  by  processes  of  elimination,  or  by  deduction  from  previous 
^^mowledge  of  the  laws  of  the  properties  in  question,  it  can  be  con- 
^^Hlded  that  they  have  nothing  lo  ao  with  m,  the  argument  of  analogy 
^^»  put  out  of  court.     The  supposition  must  be,  that  m  is  on  cBtJCt, 
'      reaJIy  dependent  upon  some  property  of  A,  but  wo  know  not  upon 
wluch.     vVc  cannot  point  out  any  of  tho  properties  of  A,  which  h  the 
cause  of  m,  or  iinited  witli  it  by  any  law.     After  rejecting  all  whicii 
we  know  to  have  nothing  lo  do  nnth  it,  there  remain  several  betwotm 
which  we  are  unable  to  decide :  of  which  remaining  properties,  H 
poaaoBses  one  or  more.     This,  accordingly,  wo  consider  as  affopjiug 
grounds,  of  mure  or  less  weight,  for  concluding  by  analogy  Uiat  B 
poeaeases  the  attribute  m. 

There  can  be  no  doubt  that  every  such  resemblance  which  can  bo 
pointed  out  between  B  and  A,  affords  some  degree  of  pmbability, 
oeyond  what  would  otherwise  exist,  in  favor  of  the  conclunion  dran'u 
&om  it.  If  B  resembled  A  in  all  its  ultimate  properties,  its  possessing 
the  attribute  m  would  be  a  certainty,  not  a  probaoility  ;  and  every  re- 
semblance which  can  be  shown  to  exist  between  them,  places  it  by  so 
much  tlic  nearer  to  that  point.  If  the  resemblance  be  m  an  ultimate 
property,  there  will  be  rosomblanco  in  all  tho  derivative  properties 
dependent  on  that  ultimate  property,  and  of  these  m  may  be  one.  It 
tho  resemblanco  be  in  a  derivative  property,  thcro  is  reason  to  expect 
rosemhlance  in  the  ultimate  property  on  which  it  depends,  and  in  tlie 
other  derivative  properties  dependent  upon  tho  isme  ultimate  property. 
Etery  rvscrabliince  which  can  bo  shown  to  exist,  aflbrds  ground  Ibr 
expecting  an  indefinite  number  nf  other  resemblances;  the  particular 
resemhlance  sought  wilt,  therefore,  be  oftener  found  among  things 
thus  known  to  resemble,  than  among  things  between  wluch  wo  know 
no  resemblance.* 

*  There  WIS  no  cniitcr  foiindition  thui  (his  fm  Nevrton'ae«labnledeoBJeccur«  thit  Ihr 
duinotiil  was  c>)iBbuatibl«.  Iln  grouudod  hii  gueaa  npnn  tbeTery^Ush  rvTractlnf  power  of 
\be  diamond,  contpkraUvdy  lo  tta  Arnty ;  a  pKolisnty  which  bad  been  obserred  to<iJtt 
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For  example,  I  might  infer  that  there  are  probably  infaabitanta  tn 
ilif  ro»x>n.  because  there  are  inhnbir«ntson  the  earth,  in  the  sea,  and  in 
the  air ;  and  this  ia  the  rridence  nf  analogy.  The  circunwtajif  e  of 
having  inliubitants  is  hero  ossunied  nut  to  be  an  ultintau-  jiropernr,  but 
(as  it  M  renitnnable  to  anpnofiG)  a  consequence  of  other  prnprriirs; 
and  depending,  therefore,  m  ihe  case  of  our  earth,  upon  &onio  of  its 
properties  us  a  portion  of  the  universe,  biu  npon  which  of  ihtisr  prop- 
erties we  know  not.  Xow,  ihe  moon  rosomblea  the  (rarth  in  (teing  a 
^lid,  opa<|ne,  nearly  Rphcricnl  subMatice;  •-■nntainiiig' active  volcanoes; 
receiving  heat  and  light  from  iho  sun.  in  ahont  the  same  quantity  as 
our  earth  ;  revolving  on  its  axis :  whose  materiaJB  gravitate,  and  which 
obey  all  the  various'  law*  resultine  from  tbal  property.  And  I  think 
no  one  mil  deny  titat  if  thiji  wero  alt  that  was  known  of  ibe  moon,  tbe 
existence  of  inhabitants  in  that  luminary  would  derive  from  tbese 
k'orious  roserablances  to  the  earth,  a  greater  degree  of  probability 
than  it  would  otherwise  have  :  although  the  amount  of  the  augmetita- 
tion  it  would  be  ridiculous  to  attempt  to  estimate. 

If,  however,  every  rosorablanco  prnvod  between  B  and  A,  in  uny 
ptiinc  not  known  to  bo  immaterinl  with  rwipoct  to  m,  forms  some  addi- 
tional reason  for  presuming  that  II  has  the  attribute  m  ;  it  is  tlfarcocn- 
tra,  that  every  dissimilarity  which  can  be  proved  between  ihcm.  fiir- 
nishofl  a  cuuDtor-probabilily  of  the  same  nature  on  the  other  side.  ]t  is 
not  indeed  impossible  that  different  ultimate  properties  niny,  in  some 
particular  instances,  produce  thQ  same  derivative  property;  but  on  the 
whole  it  is  certain  that  thinj^  whirh  differ  in  their  ultimate  propertioa. 
will  differ  at  least  as  much  in  the  aggregate  of  their  derivative  proper* 
ties,  and  that  the  dlfTcrcnc-cs  which  are  unknown  witt  on  the  arenwe 
of  ca«?3  bear  some  proportion  to  those  which  are  known.  There  will, 
therefore,  be  a  competition  between  the  known  points  of  agreement 
and  the  known  points  of  difference  in  A  and  B;  and  according  aa  the 
one  or  the  other  are  deemed  to  preponderate,  the  probability  derived 
from  analogy  will  l>e  for  or  against  B's  having  the  property  m.  The 
moun.  for  instance,  agrees  with  the  earth  in  thn  drcuroslanrcs  already 
mentioned;  but  diffcni  in  bein^  smaller,  in  having  its  sorfncc  more 
unequal,  and  apparently  volcanic  thr(iiighout»  in  ha%-ing  no  atmosjthere 
sufficient  to  refract  light,  no  cluuds,  and  therefore  (it  b  infereutially 
concluded)  no  water.  'l"beso  differences,  considered  morelv  lus  such. 
might  perhaps  balance  the  resemblances,  so  that  analogy  would  afford 
no  presumptiou  cither  way.  But  cunsideriiig  that  stjme  of  the  circum- 
stances  which  are  wanting  on  the  moon  are  among  thofte  which,  on  our 
earth,  are  found  to  be  indispensable  conditions  of  animal  life,  we  may 
conclude  that  if  that  phenuraciion  docs  exii^t  in  the  moon,  it  must  be  aa 
the  effect  of  causes  totally  diflcrent  from  thosa  on  whirh  it  depends 
here;  as  a  consequence,  therefore,  of  the  moon's  diAcrences  from  the 
earth,  not  of  tlicir  points  of  agreement.  Viewed  in  ibis  light,  all  the 
reaemblances  whien  exist  become  presnmptioru  against,  not  in  favor  of, 

■D  comtmatiblfl  ■abatanoes  ;  and  on  sunikr  sroimiU  h«  conjectured  that  wntar,  thoof  h  not 
conibuatible,  eorUsined  a  combmiiblfl  infreoieni.  Kxpflnment  baTinK  mtweqtumilj  thoim 
thii  in  l>"tti  insUncci  he  fursMMl  njchl,  th«  prnphrr;  U  rdnsklvreo  to  tw*ff  tionr  (rrrat 
lionaT  to  )ki)>  srlehtifir:  nEarity  i  Init  it  is  to  this  day  uncertain  ^bMber  the  praise  wap 
meritfld ;  whotbcr  tttp  f^ueta  wm,  iii  tnith,  what  th«re  ua  b^  many  «xain|ijr«  c{  in  the 
lUitorT  of  aciencp.  «  far-aighlad  aolicipation  of  a  taw  afterwards  to  be  dbcorirrcd.  Tha 
yiQ|wi»  of  acience  hna  not  hiiharlo  ahuwn  ffrouiid  for  believini  thai  thm  la  any  nal  bob 
■exjon  btitwrm  enin*HiBlibi1ity  and  a  hisb  mfraicung  powM. 
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ncr  being  hihabiri«l.  Since  life  cannot  exist  there  in  the  manner  in 
%vhicb  it  cxisM  here,  the  greater  the  rosemblancc  of  t]te  lunar  woHd  to 
the  terrestrial  in  all  other  rospocts,  ihe  laM  reason  wo  have  to  boliove 
tiiDt  it  can  contain  life. 

'ITioTO  are,  Iiowevcr,  other  bodies  in  imr  eyatcm,  l>etwc«i  which  and 
the  earth  there  is  a  miirb  closer  reAemblance;  which  possess  an  ainios- 
filurre.  clouds,  con»equent1ir  water  (or  tome  fluid  analogous  to  it),  and 
crren  jpve  strong  itidtcations  of  snow  in  their  polar  regioiut;  wliilc  tfao 
cold,  or  boat,  though  difiurin^  groitly  an  the  average  from  oura,  in,  in 
awitto  pans  at  least  of  these  uUuiots,  po&sibly  not  tnoro  extromo  than  in 
some  regions  of  oar  own  which  are  habitable.     To  balance  these  agree- 
roents,  the  ascertained  differoncos  are  chieBy  in  the  average  tight  and 
heac,  Telocity  of  rotation,  intensity  of  gravity,  and  similar  circumstances 
of  a  secondary  kind.     With  regard  to  these  planets,  therefore,  the  argu- 
iDOnl  uf  uQaloQnf  gives  a  decided  preponduraiice  iu  fitvor  of  their  roiieiji- 
bUnff  the  oartli  in  any  nf  itx  derivative  proportieA,  such  as  that  of  having 
inhalntants :  though,  when  we  consider  how  immeasurably  multitudi- 
auus  are  llioftc  of  llieir  |>ropenit:s  tvhicli  wc  are  ciitiroly  igrtorunC  of, 
compared  with  the  Cew  which  we  know,  we  cannot  attach  more  than 
a  very  trifling  weight  to  sjiy  considcratioiLH  uf  rcHtMnblaiice  iu  which 
the  known  elements  bear  so  inconsiderable  a  pro]>ortion  to  the  un- 
known. 

Besides  the  compodlion  between  analogy  and  diversity,  there  may 
be  a  competition  of  conflicting  analogies.  The  new  ca4e  may  be  .lim- 
itar  in  some  of  its  circumstances  to  cases  in  which  the  fact  m  exists, 
but  in  nthers  l-o  cases  in  which  it  iK  knoNvn  not  to  exist.  Amber  lias 
some  properties  in  common  with  vegetable,  others  with  mineral  pro- 
ducts. A  painting,  of  unknown  oHgin,  may  resemble,  in  certain  oi  its 
characters,  known  works  of  a  particntar  master,  but  in  others  it  may 
SB  Strikingly  rfwembie  productions  kno%vii  not  to  be  his.  A  vase  may 
bear  some  analogy  to  works  of  Grecian,  and  some  to  those  of  Etruscan 
or  Egyptian  art.  We  <iru  of  course  suppiwing  tliat  it  does  not  possess 
any  quality  which  has  been  ascertained,  by  a  sufficient  induction,  to  be 
a  conclusive  mark  either  of  the  one  or  uf  the  other. 

§  3.  Since  the  value  of  an  analogical  argument  inferring  one  resem- 
blance from  other  resemblances  >vithout  any  antecedent  evidenco  of  a 
coiuiexion  between  them,  depends  upon  the  extent  of  ascertained 
raoemblanco,  compared  Rrst  with  the  amount  of  ascertained  diSurenuo, 
and  next  with  the  extent  of  the  unexplored  region  of  unasceitained 
properties;  it  follows  that  where  the  resemblance  is  very  great,  the 
ascertained  difference  very  small,  and  our  knowledge  of  Qio  subjecl- 
matter  tolerably  extensive,  the  argument  from  analogy  may  approach 
in  strength  very  near  to  a  valid  induction.  If,  after  much  observadou 
of  B,  wo  find  that  it  agrees  with  A  in  nine  out  of  ten  of  its  known 
propoiticd,  we  may  conclude  with  a  probability  of  nine  to  one,  that  it 
will  ptjsatMs  any  given  derivative  property  of  A.  If  we  discover,  for 
example,  un  uukuuwii  animal  or  plaut,  resembling  closely  some  known 
one  in  the  groater  number  of  the  properties  we  observe  in  it,  but  dif- 
fering in  some  few,  we  may  roa:u)nubly  expect  to  find  iu  the  unob- 
served remainder  nf  iLs  properties,  n  general  agreement  with  those  of 
the  former ;  but  also  a  difiTeronce,  corresponding  proportionally  to  the 
amount  of  obsei'ved  diversity. 
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It  thus  a|  _  r9  that  the  conclusions  derived  from  analugry  ^re  tmty 
of  any  coiisiJ-,,-p.  lo  value,  when  the  case  to  which  wo  rea«on  is  tui  ad- 
jacunt  case ;  ■bUjaccnC,  not  as  before,  in  place  or  lirae,  but  in  circum* 
stances.  In  tlie  case  of  effects  of  which  the  causes  ore  imperfectly  or 
not  at  all  known,  when  consequently  the  obdeired  order  of  their  oc- 
currence amounts  only  to  an  empirical  law,  it  often  happens  that  the 
conditions  which  have  coexisted  whenever  the  eflixl  was  observed,  have 
bean  very  numeronB.  Now  if  a  new  case  pretients  iteelf,  in  which  all 
tliese  conditions  do  not  exist,  but  the  far  greater  part  of  them  do,  aom» 
one  or  a  few  only  bein^  wanting;;  the  mfercnce  tliat  the  effect  will 
occur  noiwithstan<ling  ihiR  deficiency  of  complete  renemhlnnce  to  the 
caseM  in  which  it  has  been  observed,  may,  although  of  the  imture  of 
analog,  possess  u  high  degree  of  probability.  Ii  tit  hardly  necessaty 
to  add  that,  howeircr  considerable  this  probability  may  be,  no  com- 
potent  in(|Utrer  into  nature  will  rest  satishcd  witli  it  when  it  ia  possible 
CO  obtain  a  complete  induction ;  but  will  consider  (he  analogy  as  a 
mere  guide-post,  pointing  out  the  direction  in  which  more  ngnroua 
investipatious  should  be  prosecuted. 

It  ia  in  this  last  respect  iliat  ronAiderationn  of  analogy  have  the  high* 
est  philueopbical  value.  The  ca^es  in  which  analogical  evidence 
aifords  in  itself  any  very  high  degree  of  probability,  are,  as  we  bave 
just  oheerved,  only  thoac  in  which  the  re^fomblanre  ia  vety  close  ami 
extensive;  but  there  is  no  analogy,  however  faint,  which  may  not  be 
of  the  utmost  value  in  suggesting  experiments  or  obser^-ations  that 
may  lead  to  moie  positive  conclustotia.  When  the  agents  and  their 
efferts  are  out  of  the  reach  of  further  obscn-aliou  and  experiment,  as 
in  the  speculations  already  alluded  to  respecting  the  moon  and  planets, 
such  alight  probabilities  are  no  more  tlian  an  intt^-rosttng  theme  for  tho 
pleasant  exercise  of  imagination  ;  but  any  Ruspicion,  however  slight, 
that  sets  an  ingenious  person  at  work  to  contrive  on  experiment  or 
that  affords  a  reason  for  trying  one  experiment  rather  than  another* 
may  be  of  eminent  iier\'ire  to  philosophy. 

On  this  gi-ound.  nulwitbelanding  the  unfavorable  judgment  which  1 
have  conr.urred  with  M.  Comte  in  passing  upon  those  sripntific  hypo- 
theses (when  considered  as  positive  doctrines)  which  are  unsusceptible 
of  beipg  ultiinalcly  brought  to  tho  test  of  actual  induction,  sucb  for  in- 
stance as  the  two  theories  of  light,  the  emission  theory  of  the  last  cen- 
tury, and  tho  undulatory  theory  which  predominates  in  the  present ;  1 
am  yet  unable  to  agree  vi-ith  M.  Cointo  in  considering  those  bypo- 
theees  to  be  worthy  of  entire  disregard.  As  is  well  said  by  Hanley 
(and  coneuiTcd  in  by  a  philosopher  in  general  so  diainetiicaHy  opposed 
to  Hnrtlpy's  views  as  Dugald  Stewart),  "  any  hypothesis  that  has  so 
much  plausibility  as  to  explain  a  conaidemblc  number  of  facts,  helpB 
ufl  to  digest  these  facts  in  proper  order,  to  bring  now  ones  to  liauC, 
and  make  rxperimenta  cructa  for  the  sake  of  fimire  inquirer*. "•  If  an 
hypothesis  not  only  explains  known  facts,  but  has  led  to  the  prediction 
of  otherH  previously  unknown,  and  itince  vcnBed  by  experience,  the 
laws  of  the  phenomenmi  which  is  the  .•^ubjeet  of  inquiry  must  bear  at 
least  a  great  similariiy  to  those  of  the  class  of  phenomena  to  which  tbs 
hypothesis  assimilates  it;  and  since  the  analogy  whidi  extends  no  far 

*  HaSTLCY'*  06Mn»fMw  M  Jt^M,  vol.  t,  p.  IA.    The  p«M«t«  it  not  in  PriMlLsy'i  cu^ 
lailad  sditMn. 
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may  probably  extend  i'urthur,  nothiog  is  more  likely  to  c  .  ecst  experi* 
uentd  landing  to  tbrow  light  vtpon  the  real  propertied' ^'^t£e  phonom- 
eiiou,  Uiaii  the  following  out  such  an  bypotlic*ii«.  Hiit'  ■  Una  end  it  ii 
by  no  means  uece&sury  that  ilie  hypoihcMs  be  mistnkcii  lor  a.  scientific 
truth.  On  tlie  contrary,  that  illusion  in  in  this  respect,  oa  in  every 
otIier«  au  iuipedimunt  tu  the  progress  of  real  knowledge,  by  leading 
nu-n  to  restrict  themselves  arbitrarily  to  the  particular  bypothews 
which  is  most  accredited  at  the  time,  instoad  of  locking  out  for  every 
rIaAs  of  phenomena  butween  ibu  \a.w»  tj£  whicb  luul'tlioeo  of  tlio  given 
pbeaomc-nun  any  analogy  exility,  and  trying  all  such  experiments  as 
may  tend  to  tlie  discovery  of  ulteiiur  tuialogies  poituiug  in  the  some 
direct!  ou. 


CHAPTER  XXI. 

^«F  THE  EVIOBNC!!  OP  TUB  I.AW  OF  tHflVEMAI.  GAtJSATION 

§  1.  Wb  have  now  completed  our  review  of  the  logical  processes  by 
ucb  the  laws,  or  uniformities,  of  tlio  sequeoces  ot  phenomena,  and 
ise  uniformities  in  ihcir  coexistence  which  depend  upon  the  Taws  of 
tltuir  sc^ucucu,  arc  ascertained.  As  wo  recoguued  in  the  commence- 
ment, aud  have  been  enabled  to  see  more  cloarty  in  the  progress  of 
ihe  investigation,  tlie  bu«is  uf  all  tlirso  logical  operations  is  the  uni> 
vareality  of  the  law  of  causation.  The  vaUdity  of  all  the  Inductive 
Methods  dcpeuJa  upon  the  ossumutiou  that  every  event,  ur  tlte  begin- 
ttiag  of  every  phenomenon,  must  nave  some  cause  ;  some  antecedeiii, 
upon  the  existence  of  which  it  is  invariably  and  unconditionally  conee- 
(jueuU  In  tliu  Method  of  Agreement,  this  is  obvious ;  that  Method 
avowedly  proceeding  on  the  supposition,  tliat  we  have  found  the  tnie 
cause  so  soon  as  we  have  negatived  every  other.  The  assertion  is 
equally  Uuo  of  the  Method  of  Difference,  That  Method  authorizes  us 
to  infer  a  general  law  fhim  two  instances;  one,  in  which  A  exists  to- 
gether with  a  multitude  of  otlier  circumstances,  and  B  follows; 
another,  in  which,  A  being  removed,  and  all  other  circumstances 
remaining  the  same,  B  is  prevented.  What,  however,  does  this  prove  1 
It  proves  that  A,  in  the  particular  iusiunce,  cannot  have  had  any  other 
cause  than  B ;  but  to  conclude  from  this  that  A  was  the  cause,  or  that 
A  will  on  other  occasions  bo  followed  by  B,  is  only  allowable  on  Uio 
asgumpLion  that  B  must  have  some  cause ;  that  among  iti  antecedents 
in  any  single  instance  in  which  it  occurs,  there  must  be  one  which  has 
the  capacity  of  prtHlucing  it  at  oilier  tinius.  Tlus  being  admitted,  it  is 
seen  that  in  the  case  in  rjuestion  that  antecedent  can  be  no  other  tlian 
A;  but,  that  if  it  be  no  other  than  A  it  must  be  A,  is  not  proved,  by 
those  iustuucos  at  least,  but  taken  for  granted.  Thoi'6  is  no  need  to 
spend  time^in  proving  that  the  same  thing  is  true  of  the  otlier  Induc- 
tive Methods.  The  universality  of  the  law  of  causation  is  assumed  in 
them  all, 

Bui  is  this  aMiunption  warranted  t    Doubtless  (it  may  be  said)  tnoxt 
phenomena  are  coniiectod  as  effocts  with  some  antecedont  or  cause, 
that  is,  are  never  produced  unless  some  assignable  fact  has  preceded 
Uu 
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ttiein;  but  tlie  very  circumstance  that  complicated  processes  of  iiutuc- 
tion  are  Aomctimnti  iifKicsaary,  ebows  lliat  caaes  exist  in  which  tlus 
rugulat'  urdor  of  successiou  is  not  apparent  to  our  firsc  atid  simplocit 
^prehension.  If,  then,  the  proceesca  which  bring  these  cases  wifhin 
the  same  category  with  the  rest,  requiro  tliut  wo  should  assume  the 
universality  of  the  very  law  which  they  Ho  not  at  first  sight  appear  lo 
exemplify,  is  not  this  a  real  pctitio  principii  t  Can  we  prove  a  propo- 
sition, by  an  argument  which  takes  it  for  granted  ?  And  if  not  m> 
proved,  on  what  evidence  does  it  reatt 

For  this  difficulty,  which  I  have  purposely  btatod  in  the  strongest 
terms  it  would  a<Iniit  of,  the  school  of  tnetaphyiiirians  who  hove  long 
predominated  in  tliis  country  tind  a  ready  salvo.  They  affirm,  that  tlie 
universality  of  causation  is  a  Inilh  whicli  we  cunnut  help  believing; 
that  the  belief  in  it  is  an  instinct,  one  of  the  lawe  of  our  believing 
feculty.  A&  the  proof  of  this,  they  say,  and  they  have  nothing  else  to 
say,  Uial  everybody  lioct  believe  it;  and  they  number  it  among  the 
propositions,  rather  numerous  in  their  catalogue,  which  may  be  logi- 
cally argued  against,  and  perhaps  cannot  be  logically  proved,  but  which 
are  of  higher  uutliurity  than  logic,  and  whicli  even  he  who  denies  in 
8pectilation,  shows  by  his  habitual  practice  chat  his  argument*  make 
no  impression  upon  himself. 

I  have  no  intention  of  entering  into  the  merits  of  this  question,  as  a 
problem  of  transcendental  metachysica.  But  I  must  renew  my  proteex 
against  adducing  aa  evidence  of  tliu  truth  of  a  fact  in  external  nature, 
any  necessity  witirh  the  human  mind  may  be  conceived  to  be  under  of 
belie\*ing  it.  It  is  the  business  of  the  human  intellect  lo  adapt  itself  to 
the  realities  of  tluugtt,  aud  nut  to  measure  ihoac  realities  by  its  own  capa 
cities  of  comprehension.  The  same  quality  which  iits  raanliindfor  the 
offices  and  purposes  of  their  own  little  lite,  tJie  tendency  of  their  belief 
to  follow  their  experience,  incapacitates  them  for  judging  of  what  lies 
lieyond.  Not  only  what  man  can  know,  but  what  he  can  conceive, 
depends  upon  what  he  has  experienced.  Whatever  forms  n  part  of  all 
his  experience,  forms  a  part  also  of  all  hi^  conceptions,  and  appeani  to 
him  universal  and  necessary,  though  really,  for  aught  be  knows,  having 
no  existence  beyond  certain  narrow  limits.  The  habit,  however,  of 
philosophical  analysis,  of  which  it  is  the  Burest  efiect  to  enable  the 
mind  to  command,  instead  of  being  commanded  by.  the  laws  of  the 
merely  pasnive  pare  of  its  own  nature,  and  which,  by  showing  to  us 
that  things  ore  not  oecessarity  councctc^l  in  fact  because  their  ideas 
are  connected  tn  our  minds,  is  able  to  loofien  innumerable  aAftociaiionB 
which  reign  despotically  over  the  undisciplined  mind;  this  habit  is  not 
without  power  even  o%-cr  Uiosc  associations  which  the  philosophical 
school  of  which  I  ha\'e  been  speaking,  regard  as  connate  and  instinc- 
tive. I  am  convinced  that  any  one  accastomed  to  abstraction  and 
analysis,  who  will  fairly  exert  his  faculties  fur  the  purpose,  vrill,  when 
his  imagination  has  once  learnt  to  entertain  the  notiim,  find  no  difticulrj 
in  conceiving  that  in  some  ono  for  instance  of  the  many  firmaments 
into  which  sidereal  astronomy  now  divides  the  universe,  events  may 
succeed  one  anotlier  at  random,  without  any  fixed  law ;  nor  can  any- 
thing in  our  ex{H;rience.  or  in  our  mental  nature,  constitute  a  sufficient, 
or  indeed  any,  reoaon  for  believing  that  this  is  nowhere  the  ca&e.  The 
grounds,  therefore,  which  warrant  us  in  rejecting  such  a  supposition 
with  reapoct  to  any  of  the  phenomena  of  which  we  have  experience. 
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must  be  Aou^^ht  etscwboro  Uiun  in  aoy  supposed  necessity  of  our  iiitel- 
^■Aial  faculties. 

^H«  was  obsurvcd  in  a  former  place,*  the  belief  we  entertain  in  the 
(tnivetHality,  throughnut  nature,  of  tbe  law  of  cause  and  uBoct,  is  itself 
an  tn:ttaace  of  induction ;  and  by.  no  means  one  of  tlie  earliest  which 
any  of  us,  or  which  mankind  in  genera),  can  have  made.  We  arrive 
at  this  univerttal  la»',  by  getipralization  from  many  laws  of  inferior 
generality.  The  goneraJizinp  propenniiy,  which,  inaiinciive  or  not,  is 
uae  of  tlio  most  powerful  principles  of  our  nature,  docs  not  indeed 
wait  for  tho  poricm  when  such  a  generalization  bncomett  Htrirtly  legiti- 
mate. Tlie  mere  unreasoning  propensity  to  expect  what  has  been 
ofleu  experienced,  doubtless  led  nieu  to  believe  that  everything  had  a 
cause,  before  they  could  faa%'e  conclusive  evidence  of  that  truth,  iiut 
sveo  this  cannot  be  supposed  to  have  happened  until  many  cases  of 
eausation,  or,  in  odier  words,  many  partial  unifurinitie:^  of  sequence, 
bad  h«come  familiar.  The  more  obvious  nf  the  particular  uniformi* 
ties  suggust  and  prove  the  general  uniformity,  and  that  general  uni- 
formily,  once  established,  enahle.i  ns  to  prove  the  remainder  of  the 
particular  uaiformitiof^  of  which  it  is  made  up.  As,  however,  all  rigor* 
ouB  priiccsses  of  inilucliou  presuppose  the  genenil  uiiiformity,  our 
knowledge  of  tim  particular  uniformities)  from  which  it  was  firt^  in- 
ferrod  was  not.  of  course,  derived  from  rigid  induction,  but  from  the 
louse  and  uncertain  nitxle  of  induction  prr  rnumerationem  itmplicem; 
and  the  law  of  universal  causation,  t>eing  collected  from  results  so  ob- 
tained, cannot  itself  rest  upon  any  better  foundation. 

^  2.  Thi«  npens  to  us  a  consideration  of  very  great  importance; 
namely,  that  Induction  by  simple  enumeration,  or.  in  other  *vord.^,  gen- 
etalization  nf  an  observed  fact  from  the  mere  absence  of  any  known 
instances  to  the  contrary,  is  by  no  means  the  illicit  logical  process  in 
all  cases  which  it  is  in  rao«t.  It  is  delusive  and  insufficient  exactly  in 
propmtion  as  the  subject-matter  of  the  observation  is  special  and  liro- 
Hod  in  extent.  As  the  spbere  widens,  Utis  unscientific  roothod  becomes 
leas  and  loss  liable  to  mislead  ;  and  the  most  universal  class  of  truths, 
the  law  uf  causation  for  instance,  and  tbn  principles  of  number  and  of 
gcomulr)',  are  duly  and  satisfiictorily  proved  by  that  mclhod  alono, 
nor  are  they  suscepiihle  of  any  other  proof. 

With  respect  to  all  the  class  of  generalizations  of  which  wo  have 
recently  frentetl,  tliu  niiifonuilics  which  depend  upon  causntion,  the 
truth  of  the  n^imark  just  made  follows  by  obvious  inference  from  the 
principles  laid  down  in  the  preceding  chapters.  When  a  fact  has 
been  oluen'ed  a  certain  number  of  times  to  be  true,  and  is  not  in  any 
instance  known  to  be  false ;  if  we  a^  once  affirm  that  fact  as  an  uni- 
versal truth  or  law  of  nature,  without  testing  it  by  any  of  the  four 
methods  of  induction,  nor  deduciug  it  by  reasoning  from  other  known 
laws,  we  shall  in  general  err  grossly  :  but  we  are  perfectly  justified  in 
affirming  it  as  ou  empirical  law,  true  within  certain  limits  of  time, 
place,  and  circumstance,  provided  the  number  of  coincidences  ts  greater 
than  can  with  any  probability  be  ascribed  tu  chance.  The  reason  for 
not  extending  it  beyond  those  limits  is,  that  the  fact  of  its  holding  true 
within  them  may  be  a  consequence  of  collocations,  which  caimut  bo 
concluded  to  exist  in  one  place  because  they  exist  in  another ;  or  may 

*  Sapm,  pp.  164-0, 
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be  depeiident  upon  tho  nccidcntal  abeonco  of  countoractiiig  agencie*, 
which  any  variation  of  time,  or  the  sniullctit  chang«  of  circDrastiuicM, 
may  ptwsibly  brinjf  into  play.  If  wo  stippotie,  then,  tho  mibject  mattei 
uf  any  genf>ralizatinn  to  he  ao  widely  diil'used  that  there  la  no  time,  do 
plnco,  and  no  combinalton  of  circuinstaiiccM.  but  must  oilord  an  exam- 
plo  either  of  it*  truth  or  of  its  falsity,  and  if  it  be  never  found  otherwise 
than  true,  ita  truth  cannot  depend  upon  any  coUocaJion  unless  sucb  as 
exist  at  all  timus  and  places ;  nor  can  it  be  frustrated  by  any  countcr- 
ac(i»i(  at^encies.  unless  by  BUrh  ns  never  actually  octmr.  It  is,  thereibre, 
an  empirical  law  coextciunTe  wndi  bU  human  experience ;  at  which  point 
the  di^tincliun  between  empirical  laws  and  lav/sof  nature  vauishco,  and 
tlic  proposition  takes  itA  pmc4>  in  the  highest  order  of  truths  accessible 
to  science.  Such  a  character  sdictly  belongs  to  the  law  of  nniveraal 
causation,  and  to  the  ultimate  principles  of  mathematics.  The  induc- 
tion by  which  thoy  are  c«tabliittied  is  of  timt  kind  which  can  establish 
nothing  but  empincal  laws ;  an  empirical  law,  huwD\'ur,  of  which  the 
Irutli  is  exemplified  at  every  moment  of  time  and  in  ©very  variety  of 
place  or  circumstance,  has  an  evidence  which  surpasses  that  of  the 
most  rigid  induction,  even  if  the  ibujidatiou  of  aciontific  induction  were 
nut  itself  laid  (us  wo  hove  seen  tliat  it  is)  in  a  generalisation  of  this 
very  description. 

§  3.  With  respect  To  tho  general  law  of  causation,  it  does  appesr 
that  there  must  have  l>eeD  a  time  when  the  universal  preralenre  of 
that  Itiw  throughout  nature  could  not  have  be«n  aflirraotl  in  tlie  same 
confident  and  uni^ualified  manner  as  at  present.  There  was  a  time 
when  many  of  tho  phenomena  of  naturo  must  have  appeared  altogether 
capricious  and  rrregular,  not  governed  by  any  laws,  nor  steadily  c*jn- 
sequent  upon  any  causes.  Such  phenomona.  indeed,  were  commonly, 
in  thiu  early  stage  of  human  knowledge,  ascribed  to  the  direct  inter- 
vention of  the  will  of  some  supcnialnral  being,  and  thorefcfre  atill  to 
a  cause.  This  shows  tlic  strong  tendency  of  the  human  mind  to 
ascribe  overy  phenomenon  to  some  cause  or 'other;  but  it  shows  also 
that  experience  had  not,  at  that  time,  pointed  out  any  regular  order  in 
tho  occurrence  of  those  particular  phenomena,  nor  proved  them  to  be, 
as  wo  now  know  that  they  are,  dependent  upon  prior  phenomena  Ba 
iheir  proximate  causes.  There  have  been  sects  of  philosophers  who 
have  admitted  what  they  termed  Chance  as  cmo  of  the  agenti<  in  the 
order  of  nature,  by  which  certain  classes  of  evenis  were  entirely  regu- 
lated ;  which  could  only  mean  that  those  events  did  not  occur  in  any 
fixed  order,  or  depend  u|Kin  uniform  laws  of  causation.  Finally,  there 
is  one  class  of  phenomena  whi<;h.  even  in  our  own  day,  at  least  one- 
lialf  of  the  speculative  world  do  not  admit  to  be  governed  by  causoe; 
i  menn  hunmn  volitions.  These  are  bel1o%'ed,  by  the  metaphysicians 
who  espouite  tho  free-will  doctrine,  to  be  self- determining,  self-causiDg; 
thai  is,  not  caused  by  anything  external  to  theroselvee,  not  determined 
by  any  prior  fact.  It  is  true  that  the  real  opinion  of  these  philosophent 
does  not  go  quite  so  fiu*  as  tbeir  words  seem  to  imply ;  they  do  not  in 
tvMiHty  claim  for  tliis  clas«  of  pbcnomena  much  more  than  the  absence 
of  that  mystical  tie  which  the  word  necfitity  seems  to  involve,  and  the 
existence  of  which,  «vcn  in  the  case  of  inorganic  matter,  is  but  an 
illitsion  produced  by  languacf.'.  But  their  system  uf  philosophy  does 
nnt  the  less  prove  that  the  existence  of  pboiiomena  which  are  not 
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rigorously  consequent  upon  any  antecedents,  does  not  necessarily, 
even  in  the  present  state  of  our  experience,  appear  an  inadmissible 
paradox. 

The  truth  is,  as  M.  Comte  has  well  pointed  out,  that  (although  the 
generalizing  propensity  must  hare  prompted  mankind  &cnn  almost  the 
beginning  of  their  experience  to  ascribe  all  events  to  some  cause  more 
or  less  mysterious)  the  conviction  ^t  phenomena  have  invariable  laws* 
and  follow  with  regularity  certain  antecedent  phenomerui,  was  only 
acquired  gradually;  and  extended  itself^  as  knowledge  advanced,  from 
one  order  of  phenomena  to  another,  beginning  with  those  whose  lawa 
were  most  accessible  to  observation.  This  progress  has  not  yet 
attained  its  ultimate  point;  there  being  still,  as  befcve  observed,  one 
class  of  phenomena,  the  subjection  of  which  to  invariable  laws  is  not 
yet  universally  recognized.  So  long  as  any  doubt  hung  over  this 
fundamental  principle,  the  various  Methods  of  Induction  which  took 
that  principle  for  granted  could  only  affc»d  results  which  were  admissi- 
ble conditionally ;  as  showing  what  law  the  phenomenon  under  inves- 
tigation must  follow  if  it  followed  any  fixed  law  at  all.  As,  however, 
when  the  rules  of  correct  inductu>n  had  been  conformed  to,  the  result 
obtained  never  failed  to  be  verified  by  all  subsequent  MLperience; 
every  such  inductive  operation  had  the  effect  of  extending  the  acknowl- 
edged dominion  of  general  laws,  and  bringing  an  additional  portion 
of  the  experience  of  mankind  to  strengthen  the  evidence  of  the  uni- 
versality of  the  law  of  causation :  until  now  at  length  we  are  fully 
warranted  in  considering  that  law,  aa  applied  to  all  phenomena  within 
the  range  of  human  observation,  to  stand  on  an  equal  footing  in  respect 
to  evidence  with  the  axioms  of  geometry  itsel£ 

§  4.  I  apprehend  that  the  considerations  wbu:h  give,  at  the  present 
day,  to  the  proof  of  the  law  of  uniformity  of  succession  as  true  of'  all 
phenomena  without  exception,  this  character  of  completeness  and 
conclusiveness,  are  the  following : — First ;  that  we  now  know  it  directly 
to  be  true  of  far  the  greatest  number  of  phenomena ;  that  there  are 
none  of  which  we  know  it  not  to  be  true,  the  utmost  ^at  can  be  said 
being  that  of  some  we  cannot  positively  from  direct  evidence  afBrm  its 
truth ;  while  phenomenon  af^r  phenomenon,  as  they  become  better 
known  to  us,  are  constantly  passing  &om  the  latter  class  into  the 
former;  and  in  all  cases  in  which  mat  transition  has  not  yet  taken 
place,  the  absence  of  direct  proof  is  accounted  for  by  the  rarity  or  the 
obscurity  of  the  phenomena,  our  deficient  means  of  observing  them, 
or  the  logical  difnculties  arising  from  the  complication  of  the  circum- 
stances in  which  they  occur;  insomuch  that,  notwithstanding  as  rigid 
a  dependence  upon  given  conditions  as  exists  in  the  case  of  any  other 
phenomenon,  it  was  not  likely  that  we  should  be  better  acquainted 
with  those  conditions  than  we  are.  Besides  this  first  class  of  con- 
siderations there  is  a  second,  wiiich  still  further  corroborates  the 
conf.lusion,  and  from  the  recognition  of  which  the  complete  establish- 
ment of  the  universal  law  may  reasonably  be  dated.  Altboagh  there 
are  phenomena,  the  production  and  changes  of  which  elude  all  our 
attempts  to  reduce  them  universally  to  any  ascertained  law;  yet  in 
every  such  case,  the  phenomenon,  <»*  the  objects  concerned  in  it,  are 
found  in  some  instances  to  obey  the  known  laws  of  nature.  The  wind, 
fi>r  example,  is  the  tfpo  of  uncertainty  and  caprice,  yet  we  find  it  in 
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some  cttBce  obeying  widi  as  much  constancy  as  any  phenomena  to 
nature  t)ie  law  of  the  tendency  of  flutdt  to  diatriliute  thom^clvcM  so  u 
to  equalize  the  pressiiro  on  trvcry  si'ie  of  t^ach  vf  ihcir  purlicloe;  as 
in  the  ciwe  of  llic  tnide  n-inds.  and  the  monsoons.  Lightning  might 
oni'e  have  l»ct;n  auppoaed  to  ohcy  no  law* ;  bul  since  it  baa  been  oscer- 
tainiHl  to  bo  iilcniical  wiih  t-U'cliicity.  wu  know  that  tlie  veiy  some 
plionninenon  in  some  of  its  manifestations  i»  implicitly  obedient  in  ibe 
action  of  fixed  causes.  1  do  nut  believe  that  there  is  now  one  object 
or  ei'ent  in  all  our  oxpcrieneo  of  nature,  witlun  the  bounds  of  the  solur 
syAtem  at  least,  which  has  not  uithcr  been  ascertained  by  direct 
obserration  to  follow  laws  of  its  own.  or  been  prored  to  be  exactly 
Mtiiilur  to  ubjocis  und  events  which,  in  more  fatniliar  manifestations,  or 
on  a  moro  limited  ficole,  follow  strict  laws :  onr  inability  to  rmce  iho 
asinc  iaws  on  the  larger  scale  and  in  the  mure  recondite  instances 
being  accoiunted  for  \ty  the  number  aiKl  complic-alion  of  the  tnodilyiiig 
csuMs,  or  by  their  inaccessibility  to  obserratioti. 

The  prt>jfre83  of  expuntiicu.  therefore.  hsH  dissipated  the  doubt 
which  mu»t  have  retdod  upon  tho  Dniversality  of  the  taw  of  causation 
while  there  were  phennmena  which  seemed  to  be  tui  generti,  not  sub- 
ject to  the  same  laws  with  any  other  class  of  phenomena,  and  not  as 
yet  af^certained  to  have  peculiar  laws  of  their  own.  This  groat  goner- 
ulizaiion.  however,  tni^ht  ruaHoimbly  have  been,  us  it  in  fact  ^vus  by 
all  groat  thinkers,  acted  upon  as  a  prcibahiliiy  of  the  highe»t  ardor,  be- 
ibre  there  were  sufficient  grounds  far  receiving  it  as  a  cenainty.  For, 
whatever  has  becu  found  true  in  iDnuraerable  insiaiuxs.  and  never 
found  lA  be  false  after  dae  examination  in  any,  we  are  safe  iu  acting 
Upon  as  universal  provisionalty,  until  an  atidoubtcd  exc«piioB  appcon; 
provided  the  nature  of  the  cane  be  such  that  a  real  exception  could 
scarcely  have  escaped  uur  notice.  When  every  phenomenun  tliat  ytc 
ever  knew  suHlciently  well  to  be  able  to  answer  the  question,  had,  a 
cause  on  which  it  ^vas  invariably  consequent,  it  ^ras  more  rational  to 
suppose  that  our  inability  t)>  as»it;n  the  causes  of  other  phenomena 
arose  from  our  ignorance,  than  that  there  were  pheuoroena  which  were 
uncaused,  and  which  hnppeued  arcideatally  to  be  exactly  those  which 
we  had  hitherto  had  no  sufHrieui  opportunity  of  studying. 

§  5.  It  must,  at  the  same  time,  ho  remarked,  that  the  reasons  for  this 
reliance  do  not  bold  in  cirrumfilnnccs  unknown  to  us,  and  beyond  the 
possible  range  of  our  experience.  In  distant  parts  of  the  stellar 
regions,  where  the  phenomena  may  be  entirely  unlike  tbose  with 
which  we  are  acquainted,  it  would  be  folly  to  iimnn  confidently  that 
tliis  geaeral  law  urc■^'a^l9,  any  more  than  those  special  onee  which  wo 
have  found  to  hoM  universally  on  our  own  planet.  The  wniformily  in 
tlie  saccession  of  events,  otherwise  called  the  law  of  causation,  must  1ms 
received  not  as  a  law  of  the  univervo,  but  of  that  portion  of  it  only 
which  is  within  tire  I'ango  of  our  means  of  sure  o1»«Tvaiion.  with  a 
roosonablu  dei^e  of  extension  to  adjacent  cases.  To  extend  it 
further  is  to  make  a  supposition  without  evidence,  and  to  which  in 
tlie  absence  of  any  ground  from  experience  for  celimaling  its  dagrcA 
of  probability,  it  would  bo  ridiculous  to  aflbct  to  assign  any. 

But,  on  the  other  hand,  within  the  hoiindfi  of  human  experience,  this 
fundomuntol  law,  though  itself  obtained  by  induction  firum  pardcular 
U.W3  of  causation    cannot  be  deemed  lesA  coTtaiti,  but  ou  tbo  coiurury 
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irc  aa,  than  any  of  iboae  from  vrbich  it  was  drawn.  It  adils  to  tliein 
much  proof  aa  it  rei-cives  from  them.  For  lliere  is  probably  no  one 
even  of  the  hoAt  establishod  laws  of  cau&alion  which  itt  not  sametimes 
countenicted,  and  to  which,  tborcforo,  appurciil  exceptions  do  not 
present  lIiemselvcA,  which  would  have  ntTct^ifKarily  :ind  jiu*lly  t^halicn 
the  contidence  of  mankind  in  the  univorBatity  of  thosv  lawn,  if  inductive 
procoseiu!)  toundud  on  t)io  univcraal  law  had  not  enabte-tl  us  to  refer  those 
nxceptiona  to  the  agency  uf  ctmnteracting  causes,  and  ihcrctby  reconcile 
ihem  with  the  law  witli  which  they  oppuronlly  conflicl.  Enors,  niorc- 
o»er,  may  have  slipped  into  the  statement  of  any  one  of  llie  fipecini 
Iftws,  through  inattention  to  sotnc  material  circumstance ;  and  instead 
of  the  true  proposition,  aiiotlior  may  have  Uueu  onunciutcd,  false  as  an 
univeraal  law,  though  leading,  in  ail  cHuea  hitbertn  otiser\'ed,  to  the 
nnM  result.  But  the  general  law  of  causation  would  remain  un- 
afiected  by  any  «uch  error.  The  law  of  cause  and  effect  is  therefore, 
Doi  without  reaaon,  placed,  in  point  of  certainty,  at  the  head  of  all  our 
induction)! ;  on  a  level  witb  the  finit  principles  of  mathematics,  which 
rest,  as  we  shall  see  presently,  upon  much  the  same  spedes  of  induc- 
QOD  as  itseUl 


CHAPTER  XXII. 
OP  umvoRHtriKa  or  coExitrrKNCB  not  ikpilsuent  tjro.t  causation. 

f  1.  Tub  order  of  the  occurrence  of  phenomena  in  time,  is  cither 
Buccoesivu  or  simullanL-ouA  ;  the  uniforniities,  therefore,  which  obtain 
in  their  occnrreiwe,  are  either  unifurmilies  of  succession  or  of  coex- 
istence. Uniformities  of  sucueS'siun  are  uH  com  prch  ended  under  the 
law  of  causation  and  its  conseqaences.  Every  phenomenon  has  a 
cause,  which  it  invariably  follows ;  and  from  this  are  derived  oihet 
invariable  seijuenccs  among  the  succotutivc  stages  of  the  same  effect, 
as  well  as  between  the  effecu  resulting  from  causes  which  invariably 
succeed  one  anotlier. 

In  the  litunc  manner  with  tliese  derivative  uniformities  of  succession, 
a  great  variety  nf  uniformities  of  coexistence  also  take  their  rise.  Co- 
orainate  effects  of  tlit-  samu  cuusc  naturally  coexist  with  one  another. 
High  water  at  any  point  on  the  earth's  surface,  and  high  water  at  the 
point  diametrically  opposite  to  it,  are  effects  uniformly  simuhaneoue, 
resuhing  from  the  direction  in  which  the  combined  attraction  of  the 
Him  and  moon  act  upon  the  waters  of  the  ocean.  An  eclipse  of  the  sun 
to  us.  and  an  eclipse  of  the  earth  to  a  spectator  situated  in  the  moon, 
are  in  like  manner  phenomena  invariably  coexistent;  and  their  coex- 
istence can  etpially  be  deduced  from  the  laws  of  their  production. 

It  is  an  obvious  question,  therefore,  wht-thor  all  the  unifbrmitien  of 
coexistence  amimg  phenomena  may  not  be  accounted  for  in  this  man- 
ner. And  it  cannot  be  donbtcd  that  between  phenomena  which  are 
thcm.ielvea  effecLs,  the  coexistences  must  necessarily  depend  upon  the 
causes  of  tlioite  phenomena.  If  they  are  effects  immediately  or  remote- 
ly of  the  same  cause,  they  cminot  coexist  cxctpt  by  virtue  of  some  laws 

properties  of  that  cause  :  if  they  are  effects  of  different  causes,  they 
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csnnot  coexist  Unless  it  bo  because  their  cause*  coexist ;  and  the  iiiii> 
formtty  of  coexistence,  if  such  there  be,  between  the  cfTocis.  prom 
that  in  tlie  original  collocation  those  particular  causae,  within  the  limiM 
nfour  ob&err^ion,  have  uniformly  beeo  coexistoul. 

^  2.  But  these  same  considerations  compel  us  to  recognize  that 
must  be  one  doss  of  cooxistonccD  which  cunnnt  depend  upon  caujiG 
the  coexistences  betw<^f>Ti  Urn  nlttmate  propertie«  of  things  :  bet 
thcwe  properties  which  ore  the  cau.ws  of  alt  phcnomcuii,  but  oro 
thonwelves  caused  by  any  plieuomcnon,  and  to  find  a  cause  for  which, 
we  must  ascend  tn  the  origin  n(  all  tilings.  Yet  among  these  ultimate 
prDpertiefl  there  are  not  only  a)existeucoB,  but  uniformitiea  of  coex* 
tstcncc.  General  propositions  may  lie.  and  are  formed,  which  awort 
that  whenever  certain  proporcies  nre  fonnd,  ccitain  others  are  found 
along  with  them.  We  percfivc  au  object ;  say,  for  instance,  water. 
Wo  recognize  it  to  be  water,  of  course,  by  certain  of  its  properties. 
Having  recognized  if,  we  are  able  to  affirm  of  it  innumerable  otlier 

Iiropertics;  which  wc  could  not  do  unless  it  were  a  general  truth,  a 
aw  or  uniformity  in  naiure,  that  the  set  of  properties  by  which  we 
identi[ie<l  the  substance  as  water,  always  have  those  other  propenieB 
conjoined  with  ihcm. 

lu  a  chapter  of  a  former  book,  it  has  been  explained  in  some  detail 
what  is  meant  by  the  Kinds  of  objects,*  thoee  classes  which  differ  from 
ODe  another  not  by  a  limitiid  and  deEnite,  but  by  an  indefinite  and  un- 
known, number  of  distinctions.  To  tliis  we  have  now  to  a<ld,  that 
every  proposition  by  wliich  auylhiiig  is  asserted  of  a  Kind,  afiimis  au 
untfonniiy  of  coexistence.  Since  we  kuow  nothing  of  Kinds  but  ihcir 
properties,  the  Kind,  to  us,  «  the  set  of  properties  by  which  it  is 
identified,  and  which  must  of  course  bo  sufficient  to  distinguish  it  from 
every  other  Kind.f  In  aflirming  anything,  therefore,  of  a  Kind,  wo  are 
oflirming  something  to  be  unifomily  coexistent  with  the  propertiea  hy 
wliich  the  Kind  is  recognized ;  and  that  is  the  sole  meatung  of  tm 
assertion. 

Among  the  tmiformides  of  coexistence  whicii  exist  in  nature,  nwy 
hence  bo  numben;d  all  the  properties  uf  Kinds.  The  whole  of  thcee^ 
however,  are  not  independent  of  couaaiion.  but  only  a  portion  of  thetn. 
S(»ne  are  tiltimate  properties,  others  derivative;  of  some,  no  cauae 
can  bo  iLt«igned,  but  tiihoro  ore  manifi-stly  dupcndciil  upon  csusoa. 
Thus,  atmospheric  air  in  a  Kind,  and  one  of  it«  mont  unequivocal 
properties  is  its  gaseous  form :  this  property,  however,  has  for  its 
cau«c  the  presonco  of  a  certnin  quantity  of  Intent  heat ;  and  if  that  heat 
ix>u1d  he  taken  away  (as  has  been  done  from  so  maur  gases  in  Mr. 
Faraday's  experiments),  tlie  gnseous  f<niu  would  doubtlese  duiuppcar, 
iijgciher  with  numerous  other  properties  which  depend  upon,  or  an 
caused  by,  that  property. 

■  Supra,  book  L.  chip,  rii. 

f  In  sonM)eiuu.>  Kiixl  tsMifTtrimitl]-  iiirniified  by  •oaui  one  rnn■rk■bI^  property  | 
■lOR  coBunoiUy  wvanU  arc  required;  Mch  property,  coondfred  siiicly.  Lobif  a 
pnftity  of  that  Bnd  of  other  £ii»ir  The  men  color  and  brighlnon  of  the  disraoa 
coiniiMn  to  it  with  the  paste  from  wltu'lt  fa\*i:  Aiaa\<mi»  arc  nvMle ;  the  double  refract  _ 
Mmaum  to  it  with  IcnUnd  spar,  and  many  ot hot  slotioa ;  bat  the  color  and  bmfbflj 
■ad  lbs  doabla  r«fracilon  (oq4«(hor,  idenlify  ita  Kind  ;  that  ia.  ais  a  mark  lo  ua  lull 
CdnbuMSlI* :  that  vhrn  humt  it  prixtncMi  carbonic  aetd  .  thai  U  ranrwl  tic  cut  With  any 
kltMrn  floMince ;  tiigntlirr  wiib  uiBi>>  oitn^r  luccctained  prapertiea,  aiid  llic  tvet  that 
than  nist  an  mdcruiitfi  numbur  atill  onaacertained. 
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In  rugnn)  to  bJI  Bubstances  which  are  chemical  cnrnpounds,  and 
vrhich  iherHore  muy  l»n  rotpinJod  a»  producta  of  ihe  juxtapoHJiiun  of 
sofastaacos  diHeront  in  Kind  trom  tliemselveti,  thero  is  coii»idc*rable 
cgMDii  to  proBumo  that  tho  Bpeoitic  propemea  of  the  rompotind  are 
consequetit,  as  efleoi^,  upon  some  of  iho  propoitios  of  the  clemcDts, 
although  bat  Itttlo  progreaa  has  jet  bc^en  made  tn  trncini;  any  invariable 

rohttton  bolweon  tiio  laiicr  and  the  former.  Still  more  strongly  will  a 
ilimtlaT  presumption  exist,  when  the  object  itself,  as  in  tho  case  of 
lorganizcd  beings,  is  no  primcral  agent,  but  an  eJfect,  which  depends 

Upon  a  causo  or  causes  fur  its  very  exisienco.     The  Kinds  therefore 

which  are  called  in  chemistry  simple  ttubstunces,  or  elementary  natural 
[.■gents,  are  the  only  ones,  any  of  whose  properties  can  with  certainty 
ytie  couiiidcrcd  ultimate;  and  of  these  the  ultimate  pix^rties  an 
.probably  much  more  nnmenm*  than  we  nt  present  recognixe,  since 
levery  sucoessfiil  instance  of  the  resolution  of  the  pmpoitica  of  their 
louods  into  simpler  laws,  (generally  tcadti  to  the  reco^itioii  ot 
Ipmponies  in  the  elements  distinct  from  any  previously  known.  The 
[pnoltttion  of  tho  lawn  of  tho  heavenly  motions,  established  the  pro- 
Ifiously  unknown  uliiraat*?  property  of  a  mutual  aitmctiou  betwe<*u  all 
I  bodies  :  the  resoUirion,  so  far  as  it  has  yet  proceedpil,  of  llie  laws  of 

eryslaltzation,  nf  chemical  composition,  electricity,  magnetism,  icc.^ 
^poinu  to  various  polaritiea,  ultimately  inherent  in  the  mrticlew  of  which 
f bodies  aro  composed ;  the  comparanTe  atomir  weights  of  different 
iJttnds  of  bodies  weru  ascertained  by  resoKing,  into  mora  general  laws, 
like  unifurmitips  ol>ttcrved  in  tlie  pnipoitions  m  which  substanccit  com- 
I'bhied  with  one  ftnf>ther ;  and  so  forth.  Thus  although  every  rosolutinn 
|*f  a  romplex  uniformity  into  simpler  and  more  elementary  laws  liae 
tan  apparent  tendency  to  diminish  the  number  of  the  ultimate  properties, 
"Snd  leaily  docs  rcmnrc  many  properties  from  the  list ;  yet  (since  llui 
insult  of  this  flimplifyinn-  pnicesM  is  to  trace  up  an  ever  greater  variety 
U>r  different  cflects  to  the  sumc  at!:ents,]  the  farther  we  aidranco  iu  this 
fdirertion.  the  gi-eater  number  of  diFtrinet  properties  we  are  foi'ceil  to 
■■recognize  in  one  and  the  sitrae  object :  the  coexistencM  of  which  prop- 

ertioit  must  accordingly  bo  ranked  among  tho  ultimate  generalities  of 

nature. 

1 3.  There  are,  therefore,  only  two  kinds  of  propoeiiions  which  assert 
an  uniformity  nf  conxlitence  between  properties.  Either  tho  prf >petties 
depend  on  causes,  or  they  do  not.  If  they  do,  the  proposition  which 
affirms  them  to  bo  coexistent  is  A  derivative  law  o£ coexistence  beiween 
effbcu.  and  until  resolved  into  the  laws  of  causation  upon  which  it 
depends  is  an  empirical  law,  and  to  bo  tried  by  tho  principlos  of 
induction  to  which  such  laws  aro  amenable.  If,  on  the  other  hand, 
tha  properties  do  not  depend  upon  causes,  but  aro  ultimate  properties; 
then  if  It  be  true  that  they  invariably  coexist,  they  must  bolli  be  ulti- 
mate properties  of  one  and  the  same  Kind  ;  and  it  is  of  these  only  that 
the  cocxistencei  can  bo  classed  as  a  pecidiar  sort  of  tan's  of  nature. 

Wlien  we  affirm  ihnt  nil  crows  ave  black,  or  that  all  negroes  have 
wiKtUy  Imir,  we  a«.init  on  uniformity  of  coexistence.  We  assert  that 
the  property  nf  blarknotw.  or  of  having  wooUy  hair,  invariably  coexists 
with  tho  properties  which,  in  common  language,  or  in  the  scientific 
classification  that  we  adopt,  are  taken  to  constitute  the  cla^s  crow,  or 
the  elaas  negro.     Now,  aupjKrsing  blackness  to  be  nn  ultimate  property 
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uf  black  objects,  or  woolly  luur  an  ultimate  propert}'  of  the  aniwifllt 
which  poiusess  it;  fiupporiing  ihac  those  properties  are  not  results  of 
CBUsatiun.  are  nut  connected  with  luitcccauut  phunomenti  by  any  law; 
then  if  nil  crows  are  black,  anrl  nil  negrooa  nave  woolly  faair,  thow 
must  be  ultimate  propertiefi  of  the  Kind  crow,  or  ntgro,  or  of  Boate 
Kind  which  includtM  thf>m.  IC  on  the  contrary,  blarJmeu  or  woolly 
hair  be  on  cflbcl  dcpcndinc;  on  causes,  those  general  propositions  ore 
tnanifeittly  empirical  laws:  and  all  thnt  hax  nli-o;iJy  liecn  »aid  respect- 
ing that  class  of  gencralizatioiu  may  be  applied  ivithout  modiftcation 
to  those. 

Now,  we  have  seen  that  in  the  csm  of  all  compounds — of  all  things, 
iu  short,  except  the  elementary  substances  and  primary  powcn  of 
nature — the  presumption  is,  that  the  properties  do  really  depend  upon 
caiues ;  and  it  in  impoitiiible  iu  any  case  whatever  to  be  certain  that 
ilioy  do  nut.  We  tbereforu  should  not  be  Hafo  in  claiming  for  any 
geaeralization  respecting  the  coexistence  of  properties,  a  degree  m 
certainty  to  which,  if  the  properties  should  happen  to  be  the  result  of 
causes,  it  would  have  no  claim.  A  geaeralizatiou  respecting  coexist- 
once,  or  in  other  words  reitpecting  the  propenieji  of  Kinds,  tiuty  be  an 
ultimate  truth,  but  it  may,  also,  be  merely  a  derivative  one;  and  since, 
if  so,  it  is  one  of  those  derivative  Inws  which  are  neiihei*  laws  oi 
causation,  nor  have  been  resolved  into  the  laws  of  causation  upon 
which  they  depend,  it  eun  pouicss  no  higher  degree  of  evidence  than 
belongs  to  an  empirical  law. 

§  \.  This  conclusion  will  be  confirmc<l  by  tlie  consideration  of  one 
great  deficiency,  which  precludes  the  application  lo  the  uhimaie  uni- 
formiiie^  of  cocxiatonce,  of  a  system  of  rigorous  and  scientific  induc- 
tion, such  as  the  uniformities  in  the  Huccession  of  phenomena  have 
been  found  to  be  susccptiblu  of.  The  basis  of  such  u  system  is  want- 
ing: there  is  no  general  axiom,  rttanding  in  the  fame  relation  to  the 
uuiformitioB  of  coexistence  as  the  law  of  causation  does  lo  those  of  sue- 
cession.  The  Methods  of  Induction  applicable  to  the  ascertainment  of 
causes  and  effects,  are  grounded  upon  the  principle  that  ever)thiDg 
which  has  a  beginning  must  have  !u)me  cause  or  other ;  that  among 
the  cireumstanceft  which  actually  existed  at  the  time  of  its  commence* 
ment,  there  is  certainly  some  one  or  more,  upon  which  the  effect  io 
question  is  unconditionally  consequent,  and  on  the  repetition  of  which 
it  would  certainly  again  recur.  Hut  in  nn  inquiry  whether  somo  kind 
(as  crow)  universally  p<]S.<K;a!K!s  u  certain  property  (as  bluckncsit),  there 
is  no  room  for  any  assumption  analoi;ouK  to  thia.  Wo  have  no  pre- 
vious certainty  that  the  propeity  mtist  have  something  which  constant- 
ly cocxijfts  with  it ;  must  have  on  invariable  eoexi»tcul.  iu  the  same 
manner  as  an  event  must  have  an  invariable  antecedent.  Wben  we 
fcul  pain,  we  must  be  in  some  circumstances  under  which  if  exactly 
repented  wc  should  always  feel  pain.  Uut  when  we  are  conscious  w 
blackness,  it  does  not  follow  that  there  is  something  present  of  which 
blackness  is  a  constaut  accompaniment.  Thcro  is,  therefore,  no  room 
for  (.-Itmtnation  ;  no  Metliod  of  Agreement  or  DitTcrence,  or  of  Con* 
comitant  Variations  (which  is  but  a  modificulion  either  of  the  Method 
of  Agi-eemcnl  or  of  the  Method  of  Difference).  Wo  cannot  ronclude 
that  tho  blackness  we  sue  iu  crows  must  be  an  invariable  property  of 
crows,  merely  because  there  is  nothing  else  present  of  which  it  con  be 
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an  invariable  property.  We  therefore  inquire  into  the  truth  of  a 
proposition  like  "  All  crows  are  black,"  under  the  same  disadvantage 
as  if,  in  our  inquiries  into  causation,  we  were  compelled  to  let  in,  as 
one  of  the  possibilities,  that  the  effect  may  in  that  particular  instance 
have  arisen  without  any  cause  at  all. 

To  overlook  this  grand  distinction  was,  as  it  seems  to  me,  the  capital 
orror  in  Bacon's  view  of  inductive  philosophy.     The  principle  of  elim- 


inatioQ,  that  K^eat  logical  instrument  which  he  had  the  immense  merit 
of  first  bringing  into  general  use,  be  deemed  applicable  in  the  same 
sense  and  in  as  unqualified  a  manner,  to  the  investigation  of  the  cofuc- 
istences,  as  to  that  of  the  successions'  of  phenomena.  He  seems  to 
have  thought  that  as  every  event  has  a  cause,  or  invariable  antecedent^ 
BO  every  property  of  an  object  has  an  invariable  coexistent,  which  he 
called  its  Form  :  and  the  examples  he  chiefly  selected  for  the  appUca- 
tion  and  illustration  of  his  method,  were  inquiries  into  such  Forms; 
attempts  to  determine  in  what  else  all  those  objects  resembled,  which 
a^oed  in  some  one  general  property,  as  hardness  or  softness,  dryness 
or  moistness,  heat  or  coldness.  Such  inquiries  could  lead  to  no  result. 
The  objects  seldom  have  any  such  circumstance  in  common.  Titey 
usually  agree  in  the  one  point  inquired  into,  and  in  nothing  else.  A 
great  proportion  of  the  properties  which,  so  far  as  we  can  conjecture, 
are  the  likeliest  to  be  really  ultimate,  would  seem  to  be  inherently 
properties  of  many  different  Kinds  of  things,  not  allied  in  any  other 
respect.  And  as  for  the  properties  which,  being  effects  of  causes,  we 
are  able  to  give  some  account  of,  they  have  generally  nothing  to  do 
with  the  ultimate  resemblances  or  diversities  in  the  objects  themselves, 
but  depend  upon  some  outward  circumstances,  under  the  influence  ol 
which  any  objects  whatever  are  capable  of  manifesting  those  proper< 
ties :  as  is  emphatically  the  case  with  those  favorite  subjects  of  Bacon's 
scientific  inquiries,  hotness  and  coldness;  as  well  as  with  hardness 
and  soilness,  solidity  and  fluidity,  and  many  other  very  conspicuous 
qualities. 

In  the  absence,  then,  of  any  universal  law  of  coexistence,  similar 
to  the  universal  law  of  causation  which  regulates  sequence,  we  are 
thrown  back  upon  the  unscientific  induction  of  the  ancients,  per  fftti- 
merationem  nmplicem,  ubi  non  reperitw  inttantia  contradietoria.  The 
reason  we  have  for  believing  that  all  cravn  are  black,  is  umply  that  we 
have  seen  and  heard  of  many  black  crows,  and  never  of  one  of  any 
other  color.  It  remains  to  be  considered  how  far  this  evidence  can 
reach,  and  how  we  are  to  measure  its  strength  in  any  given  case. 

§  5.  It  sometimes  happens  that  a  mere  change  in  the  mode  of  vez- 
baUy  enunciating  a  question,  although  nothing  is  really  added  to  the 
meaning  expressed,  is  of  itself  a  considerable  step  towards  its  solution. 
This,  I  think,  happens  in  the  present  instance.  The  degree  of  cer- 
tainty of  any  generalization  which  rests  upon  no  other  evidence  than 
the  agreement,  so  far  as  it  goes,  of  all  past  observation,  is  but  another 
phrase  for  the  degree  of  improbability  that  an  exception,  if  it  existed, 
could  have  hitherto  remained  unobserved.  The  reason  for  believing 
that  all  crows  are  black,  is  measured  by  the  improbability  that  crows 
of  any  other  color  should  have  existed  to  the  present  time  without  our 
being  aware  of  it  Let  us  state  the  question  in  this  last  mode,  and 
consider  what  is  implied  in  the  supposition  that  there  may  be  crowa 
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which  are  not  black,  and  under  what  coaditiona  we  can  be  justifiad  in 
regarding  this  ai  incrodiblo. 

If  there  really  exist  crows  which  are  not  black,  one  of  two  tbingt 
must  be  (h«  fact  Kithor  the  circumstance  of  blackness,  in  all  crows 
hitherto  obscr^-ed.  must  be,  as  it  were,  an  accident,  not  cuniicctcd  with 
any  fliotinction  of  Kind;  or  if  it  be  a  property  of  Kind,  the  crows 
which  aro  not  black  niu»t  bo  a  new  Kind,  a  Kind  huhcrto  overlooked, 
though  coming  under  the  sanio  general  description  by  whlcli  crowa 
have  hithi^rto  been  characterized.  The  fu-st  auppoeilion  would  be 
proved  true  if  wo  xvorc  to  discover  caanaUy  a  white  crow  among  black 
ones,  or  if  it  were  found  that  black  crows  sometimes  turn  white.  The 
second  would  be  shown  to  be  the  tact  if  in  Australia  or  Central  Africa 
a  Bpectett  or  a  race  of  white  or  gray  crows  wore  found  to  pruvail. 

$  6.  The  former  of  these  Huppositions  necessarily  implies,  that  the 
color  is  an  effect  of  consation.  If  blackness,  in  lite  cro»v8  in  which  it 
has  been  ohserx'od,  be  not  a  property  of  KInd7but  can  be  present  or  ab* 
Bent  ivithuut  any  diflcrence,  generally,  in  the  properticii  of  thi<  object; 
.then  it  i£i_^ot  an  ultimate  fact  in  the  individuala  thomselves.  but  is  cer- 
tainly dspMtSent  upon  a  cause.  There  are,  no  doubt,  many  propenies 
wliich  vary  from  individual  to  individiial  uf  tlit  soiue  Kind,  even  the 
same  injiitta  apeciea,  or  lowoet  Kind.  A  flnwi-r  may  bo  cltlier  white 
or  red,  without  differing  in  any  other  respccL  But  these  properties 
are  not  ultimate;  ibey  depend  on  causes.  So  far  os  the  propertied  of 
_ja  thing  belong  to  its  own  nature,  and  do  not  arise  from  some  cause 
extiiuKic  to  it,  tbey  are  always  the  same  iu  tlic  same  Kind*  Take, 
(or  inslanra,  rII  simple  substances  and  elemei>tary  powers ;  the  only 
tilings  of  which  we  aie  c-ertain  that  some  at  least  of  tlio  properties  are 
really  ultimate.  Color  is  generally  esteemed  the  most  variable  of  all 
propertiea :  yet  we  do  not  find  tliat  sulphur  is  sometimes  yellow  end 
sometimes  white,  or  that  it  varies  in  ctjlor  at  all,  except  so  far  ns  color 
is  the  effect  of  some  extrinsic  cauae,  as  of  the  sort  of  light  thrown  upon 
it.  the  mechanical  arrangement  of  the  particles,  &«.  (as  after  fufiion). 
We  do  not  find  that  iron  is  sometimes  fluid  and  sometimes  solid  at  the 
same  temperature  ;  gold  eoromimes  malleable  and  sometimes  brittle ; 
that  hydrogen  will  sometimes  combine  with  oxygen  and  sometimes 
not ;  or  the  like.  If  from  simple  substances  we  pass  to  any  of  their 
doBnite  compounds,  aa  water,  lime,  or  sulphuric  acid,  there  is  the  same 
constancy  in  their  properties.  Wlicn  prnpertie*  vary  from  individual 
to  individual,  it  is  either  in  the  case  of  miscellapeous  aggregation*,^ 
such  aa  atmospheric  air  or  rock,  composed  of  heterogeneous  substances, 
and  not  constituting  or  liclonging  to  any  real  Kind,  or  it  is  in  the  case 
of  brgnnic  beings.  In  them,  indeed,  there  is  variability  in  is~1iTjj!l 
degree.  Animals  of  the  same  specie!*  and  race,  human  beings  of  the 
same  age,  sex,  and  country,  will  bo  most  difibreni,  for  example,  in  face 
;ind  (igore.  But  organized  beings  (Irom  the  extreme  cnraplication  of 
lb©  laws  by  which  they  are  regulated)  being  more  eminently  modifi- 
able, that  ts,  liable  to  be  influenced  by  a  greater  numbe-r  and  variety 
of  causes,  than  any  other  phenomena  whatever;  having,  moreover, 
thetnselvefl  had  a  beginning,  and  therefore  a  cause ;  there  is  reaaoo  to 

*  I  i)o  noc  hvr«  includo  amMg  propertiet  Iha  aoculaat*  or  cuanLilr  wtd  loc*l  positioti. 
Every  oa«  ia  iwaro  tbat  no  duiincluuM  of  Kind  can  begrcninilMupon  UteM;  six)  Inst  tt« 
kie  locidcnt  e^ttallf  to  Ihinsi  of  djflennt  JCiada  ind  lo  Tnini*  of  the  Mma. 
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^  MPB  of  their  proj>ertie8  acejiltimate,  tiuLoU  of  themdoriv- 
,  tod  prodmaMJ  Vy  csusaiitui.  Aod  the  presuinpuoD  is  conHrmed 
tbaiScltnat  the  properties  which  vary  (rota  ouu  iodividual  to 
Another,  also  geoerally  vary  inoro  or  less  at  liifierant  times  in  tfaesatue 
mdividual;  wnicli  variatioa,  Uko  uuy  uihur  event,  Bupposea  a  -cauie* 
and  implies.  coDseqiieDtly,  that  the  propertiea  aro  not  ludupundeut  of 
caiuatioo. 

If,  therefore,  blackaess  he  merely  accidental  in  crows,  and  capabla 
uf  varying'  while  the  Kind  remains  the  same,  its  presence  or  absencu 
donbtless  nu  ulttmato  fact,  but  the  effect  of  aomo  unknown  cause; 
Eaud  iu  that  case  tlio  universality  of  the  experience  tliat  all  crowa  nre\ 
•l^ack  is  suHicioat  proof  of  a  common  cause,  and  e6tablii^he«  the  goner 
-alization  as  an  ompiricul  law.  Since  there  are  innumerable  instance*^ 
in  the  afilrmatire,  and  hitherto  none  at  all  iu  the  negative,  thu  cause* 
■Qti  which  the  property  depends  must  exist  everywhere  in  tlic  limits  Of 
IB  obaen'altuut  which  have  been  made;  and  the  proposition  may  bo 
jived  as  universal  within  tiioae  Umita,  and  with  the  ailowaUe  dcjrrop 
extension  tu  adjacent  cases.  ^ 

§  7.  I^  in  the  second  place,  the  property,  in  the  instances  in  whicli 
has  been  observed,  is  not  an  effect  of  causation,  it  is  a  property  ol 
jnd ;  and  in  that  case  the  ^cncralizatiou  can  only  be  set  aside  by  ilie 
ivory  of  a  new  Kiiui  of  crow.  That,  however,  a  peculiar  Kind, 
hitherto  discovered,  Bhould  exist  in  nature,  is  a  8uppo»ition  so  often 
^ized,  that  it  cannot  be  considered  at  all  iuipruuublu.  We  Iwvc 
ling  to  authorize  im  in  attempting  to  limit  tiie  Kindit  of  thingti  which 
iat  lit  nature.  The  only  urilikchhotMl  would  be  that  a  new  Kind 
Uiould  be  di«:ovorcd  in  locaUtiea  which  there  was  previously  reason  to 
;lieve  had  been  tfaoruughly  explored ;  and  even  this  improbability 
lepends  upon  the  defrreo  of  conBiiicuotisneiM  of  the  difference  between 
jbe  newly  diiKovercd  Kind  and  all  others,  since  new  Kinds  of  mlncraU, 
plants,  and  oven  animals,  provintuly  overlooked  or  confounded  with 
known  species,  are  still  continuallv  detected  in  the  most  Irequentcd 
ioDS.  On  this  second  ground,  therefore,  as  well  as  on  the  first, 
observed  uniformity  of  coexistence  con  only  hold  good  as  an  emiur- 
sal  law,  within  the  limits  not  only  of  actual  ohser^'ation,  but  of  an 
serratioD  a»  accurate  us  thu  nature  of  the  case  required.  And  hence 
U  is  that  (as  remarked  in  an  early  chapter  of  the  present  Book)  we  so 
often  give  up  generalizations  of  this  cla^a  at  the  fin^t  summons.  If  any 
credible  witneaa  stated  that  he  had  seen  a  white  crow,  under  circum-' 
stances  which  made  it  not  incredible  that  it  should  have  escaped  notico 
previously,  we  should  g^ve  full  credence  to  the  statement. 

It  appcora,  then,  that  the  uniformities  which  obtain  in  the  coox- 
itteoce  of  phenomena — those  which  wo  have  reason  to  consider  aa 
ultimate,  no  less  than  those  which  arise  from  the  laws  of  causes  yet 
undetected — are  entitled  to  reception  only  as  empirical  laws;  are  not 
to  he  presumed  true  except  in  the  limits  of  time,  place,  and  circura* 
stance,  in  which  the  observation^  were  made,  or  except  in  cases  strictly 
adjacent. 

)  8.  We  have  seen  in  the  lost  chapter  that  there  is  a  point  of  gvner- 
ality  at  which  empirical  laws  becomo  as  certain  as  laws  of  nature,  or 
rather,  at  whirh  there  is  no  hunger  any  distinction  between  empirical 
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1ftw«  Biid  laws  of  nutiire.  A>  empirical  laws  approach  this  point,  tu 
nthor  wordft,  u  thoy  rise  iu  their  tlogreo  of  geiianlity,  Uiey  becomo 
more  certain ;  their  universality  may  ho  raoro  slrotigly  rcUt-d  upoo. 
For,  in  ihe  firat  place,  if  thoy  are  results  of  cauaatinn  {wrhich,  even 
in  the  class  of  uniforniities  treated  of  in  the  present  chapter,  we  ncTer 
otm  bi  certain  that  tlioy  are  not)  the  more  general  ihcy  are,  the  f^ivater 
i«  proved  to  l>c  i)i«  fpace  ornr  which  the  nnccMiary  collocationii  pre- 
vailt  lUid  ^vithin  which  no  causes  exist  capable  of  counteracting;  the 
unknown  cause*  upon  which  the  empirical  law  depends.  To  say  iltal 
anything  is  an  invariable  property  of  some  very  limited  clau  of  objectfi, 
18  to  say  that  it  invariably  accompanipB  some  vtry  nuraerotiii  and  com- 
plex gi'oup  of  distinguishing  propeniea;  which,  if  causatiou  Ijc  at  idl 
concerned  in  the  matter,  arguca  a  combination  of  many  cauai^s,  and 
therefore  a  very  great  liability  to  counteractiun ;  while  tlie  compara- 
tively narrow  range  of  the  observations  renders  it  impossible  lu  pr»- 
dict  to  what  extent  unknown  counteracting  causca  may  be  dtstribui«d 
throughout  nature.  But  when  a  generalization  has  Wen  foujid  to  hold 
good  of  a  very  large  proportion  of  all  thingR  whatever,  it  is  alresdj, 
proved  that  nearly  all  the  causes  which  exist  in  nature  have  no 

over  it ;  that  very  few  changes  in  the  combination  of  causes  can     

it  i  »mce  the  grenter  number  of  potwihle  combinations  must  have ' 
already  existed  in  some  one  or  other  of  the  instances  in  which  it  hoA 
been  found  tnte.  If,  tlterefore,  any  empirical  law  is  a  result  of  causa- 
tion, the  more  general  it  is,  the  more  it  may  bo  depended  upon.  And 
even  if  it  be  thi  rcsidt  of  cuuaation.  but  an  ultimate  cocxintence,  the 
more  general  it  is,  the  greater  amount  of  experience  it  is  derived  frum, 
and  the  greater  tbereioro  is  tlio  probability-  that  if  exceptioiu  had  ■ 
existetl,  some  would  already  have  presented  themselves.  ■ 

For  theae  resaona,  it  requires  much  more  evidence  to  establish  an 
exception  to  one  of  the  more  general  empiricu'  laws  than  to  the  more 
ffpecial  ones.  We  should  not  have  any  diniculty  in  believing  that  tlicre 
might  be  a  new  Kind  of  crow  ;  or  a  kind  of  bird  resembling  a  crow  in 
the  properties  hitherto  considered  distinctive  of  thai  Kind.  But  it 
would  require  stronger  proof  to  convince  us  of  the  exietence  of  a  kind 
of  crow  having  properties  at  variance  witli  any  generally  recognized 
universal  property  of  birds;  and  a  still  higher  degree  if  the  pmpcrtius  M 
couflict  with  any  recognized  universal  property  of  animals.  And  this  f 
is  conformable  to  the  mode  ofjudgraont  recommended  by  the  common 
sense  and  general  practice  of  mankind,  who  are  more  incredulous  aa  to 
any  oovcltiea  in  nature,  according  to  the  degree  of  generaUty  of  the 
experionco  which  these  novelties  seem  to  contradict. 

^  9.  Still,  however,  even  tfae«e  greater  generalizations,  which  em- 
brace comprebcDsive  Kinds,  containing  under  them  a  great  number 
and  variety  nf  infinue  tpeeies,  aro  only  empirical  laws,  resting  upon 
induction  by  simple  enumeration  merely,  and  not  upon  any  process  of 
elimination,  a  proccea  wholly  inapplicable  to  the  kind  of  case.  Such 
generalizations,  therefore,  ought  to  be  grounded  upon  an  examinattnn 
of  all  the  infima  tpcciet  comprehended  in  them,  and  not  of  a  portion 
only.  We  cannot  conclude,  merely  bccamie  a  proposition  is  true  of  a 
number  of  things  resembling  one  another  only  in  m-ing  animals,  that 
it  is  therefore  true  of  all  auimals.  If,  indeed,  anything  be  true  of 
species  which  diflTur  more  from  one  another  than  either  difrfr<  from  a 
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tliird.  (mpecinllv  if  tbat  third  species  occupies  in  most  of  its  known 
propenics  a  position  betwcon  the  two  former,)  thrre  is  9ome  proba- 
bility that  the  *nrnc  thing  will  bIso  he  truoof  that  iDtemiediate  Bpecie«| 
tor  it  vi  oftnn,  though  by  no  moans  nnivoraally,  found,  that  ihcro  is  a 
wtntt  of  parallelism  in  the  properties  of  Jiderent  kinds,  and  ihat  iheir 
degree  of  unlikvncas   in  ono  rcspoct  boars  some  proportion  to  their 
unnkcneAS  in  othen*.     Wc  seo  thin  parallelism  in  the  propcrtios  of  tlie 
different  metals  ;    in  those  of  &u1pbur,  phosphorus,  and  carhon ;  of 
oxygon,  cblorino.  iodinu,  and  bronie ;  in  tlic  natural  orders  of  plants 
and  antmaU,  Sec,     But  there  are  innumerable  anomaiies  and  excep- 
cions  to  this  sort  of  ronformity,  or  rather  the  conformity  itself  ia  but  ao 
anomaly  atid  an  exception  iu  nature. 

ITniversal  propositions,  therefor<*,  respecting  the  properties  of  sii- 
rperioT  Kinds,  tinless  grounded  on  proved  or  presumed  connoicion  by 
causation,  ou^bt  not  to  1>o  hazarded  except  after  separately  examining 
every  known  sitb>kind  included  in  the  larger  Kind.      And  even  iheti 
such  generalizations  must  be  held  in  readiness  to  be  given  up  on  the 
occiirrenro  of  »«)nie  new  anomaly,  which,  when  the  uniformity  ia  not-- 
[derived  from  causation,  can  never,  even  in  the  case  of  the  most  genera] 
tcf  those  empirical  laws,  be  considered  very  improbable.     Thna  ail  the. 
MRiiversal    propositions  wliicli    it   has    been  attempted   to  lay  down 
[jtespecring  simple  substances,  or  concerning  any  of  the  classoA  wbirb 
jhavc  been  formed  among  simple  suKsiunres (and  the  attempt  has  been 
l-Oflon  made)  have,  with  the  progress  of  experience,  either  faded  into 
■Sanity,  or  been  proved  to  dc  erroneous ;  and  each  Kind  of  simple 
ibslauce  remains  with  its  own  collection  of  properties  apart  from  the 
rrest,  saving  a  certain  parallelism  with  a  few  other  Kinds,  the  moat 
mmilar  to  ftaclf      In  organized  lacings,  indeed,  there  are  abundance  of 
[propositions  ascenained  to  he  nnivonially  true  of  superior  genera,  to 
kiiany  of  which  the  discovery  hereafter  of  any  exceptions  must  be 
sgarded  as  supremely  imjtrobable.     Dot  these,  as  already  observed, 
arc,  we  have  every  roawtn  to  believe,  tniths  dependent  upon  causation. 
Uniformities  of  coexistence,  then,  not  only  wbcn  they  are  conse- 
quences of  laws  of  succession,  but  also  when  they  arc  ultimate  truths, 
must  be  ranked,  for  tlic  purposes  of  logic,  among  empirical  laws;  and 
are  amenable  in  every  respect  to  the  same  mica  with  tboso  unresolved 
aniformities  which  are  known  to  be  dependent  upon  causation. 


CHAPTER  XXin. 

or  APPBOXTHATE  GENERALIZATIOTfS.  AND  PROSABLB  EVIDEIfCE. 

§  1.  In  our  inquiries  into  the  nature  of  the  inducdve  proceAS,  we 
have  hitherto  confined  our  notice  to  such  gcneralizationA  from  experi- 
ence as  profess  to  be  universally  true.  We  indeed  recognized  a 
distinction  between  generalizations  which  are  certain  and  those  which 
are  only  probable :  but  the  propositions  themselves,  though  they 
differed  in  being  more  or  less  doubtful  in  the  one  case,  and  not  at  all 
doubtful  in  the  other,  were  always  of  the  form,  Every  A  is  B ;  thay 
rloimed  nothing  less  than  universality,  whatever  miehi  Iw  the  com- 
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plotonflM  or  the  iucomuleteueu  of  our  a&mraoce  of  ttieir  trutlu  Tbcra  * 
rcmaiu,  however,  a  claas  of  pTopogitioiw  avowedly  not  univenal;  tn 
whii-b  it  is  not  prcU<Ddod  thai  tho  predicate  is  always  truo  of  the' 
gubject ;  but  the  value  of  which,  as  geDeralizations^  is  novcrtbolnw 
exiremety  eruaL  An  iiDportaot  portion  of  tho  field  of  iuducttve 
knowlcdgo  doc5  not  consist  of  universal  Diiths,  but  uf  appruximations 
to  6ucU  U'litlis ;  and  when  a  conclusion  is  said  to  re^  upon  piobable 
evidence,  the  premisses  it  is  drawn  from  are  usually  generalizaiions  of 
this  sort. 

As  every  certain  inference  respecting  a  particular  case,  implies  that 
libera  is  groutid  for  a  general  proposition,  of  the  fomif  £vifry  A  is  B; 
so  doc's  every  probable  iuference  suppose  that  thcio  is  ground  for  a 
proposition  of  the  form,  Most  A  are  U:  and  the  degree  of  probability 
of  tho  inference  in  an  average  ease,  will  depend  upon  tlio  propurdfm 
Iwlween  the  number  of  instances  existing  in  nature  which  accord  with 
Uie  generalization,  and  tho  number  of  those  which  conflict  with  it. 

$  3,  Propositions  in  the  form,  Most  A  are  B,  are  of  a  very  different 
degree  of  inipurtanco  in  science,  and  in  tho  practice  of  life.  To  the 
scienlific  inquirer  ibey  are  valuable  chiefly  as  nialerials  for,  and  steps 
towards,  universal  truths.  The  discovery  cS  these  is  tlie  proper  end 
of  science :  its  work  is  not  done  if  it  stops  at  ilic  proposition  that  a 
roajoriiy  of  A  are  B,  without  circumscribing  iliat  majority  by  Bome 
commou  character,  iittcd  to  distinguish  them  Irom  the  minority.  lnde> 
peinJently  of  the  inferior  precision  of  such  iraucrfcct  generalizations, 
and  the  inferior  assurance  with  which  ihcy  can  ne  applied  tn  individual 
caaes,  it  Is  plain  that,  u>mpan^d  with  exact  gcneralizaiians,  tbey  are 
almost  uselosa  as  moans  of  discovering  ulterior  truths  hy  way  of 
deduction.  Wu  may,  it  is  true,  by  couibming  the  [iropd^Ilion,  Most  A 
are  li,  with  an  universal  proposition,  Kvery  B  is  0.  arrive  at  the  con* 
elusion  that  most  A  are  C.  But  when  a  second  proposition  of  the 
approximate  kind  is  iniroduced — or  even  when  there  is  but  one,  if 
that  one  be  tho  major  premiss — nothing  con  he  positively  concluded. 
When  the  major  is  Mijst  B  arc  D,  then,  even  if  llie  minor  be  Kvcry  A 
is  H,  WB  cannot  infer  that  most  A  are  D,  or  with  any  certainly  uiat 
oven  some  A  are  D.  Though  ibe  majority  of  tho  class  B  have  the 
attribute  signified  by  D,  tho  whole  of  the  sub-class  A  may  belong  to 
die  mmority. 

Though  so  little  use  can  bo  made,  in  science,  of  approximate  gen- 
eralizations, except  as  a  stage  on  the  road  to  something  better,  for 
practical  guidance  they  are  often  all  we  have  to  rely  upon.  Kven 
when  science  has  really  determined  tho  universal  laws  of  any  phe- 
nomenon, not  only  are  those  laws  generally  too  much  encumbered ' 
with  conditions  to  be  adapted  for  every-day  use,  but  the  cases  which 
present  themselves  in  life  are  too  complicated,  and  our  decisions 
require  to  be  taken  too  rapidly,  to  admit  of  waiting  till  the  existence 
of  a  plieuomeuou  can  be  proved  by  what  have  been  scientilicaUy 
ascertained  to  be  nniversal  marks  of  ii.  To  bo  indecisive  iLod 
reluctant  to  act,  because  we  have  not  evidence  of  a  perfectly  con- 
clusive character  to  act  upon,  is  a  defect  sometimes  incident  to  scienlific 
minds,  but  which,  wherever  it  exists,  renders  them  unfit  for  prarjical 
emergencies.  If  we  would  succeed  in  action,  we  must  judge  by  indl* 
oations  which   although  they  do  not  generally  mislead  us,  BtAnetimos 
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'loi  atitl  must  roako  up  aa  i'ar  as  poauble  fur  the  iDcomplete  coDclueivfr* 
n^  of  any  one  mcUcati»n,  hy  obtaining  others  to  cotrohonue  it.  Tlie 
ptinciplcti  of  iuductioti  applicable  to  approximate  generaUzotion  are 
■Jiefefore  a  not  less  iniportanr.  ttubjucl  ot  inquiry,  tban  itio  rules  for  tbo 
auvestigalion  of  universal  truthn;  and  might  reBnonably  be  oxpcct&d 
Xo  detain  u»  iJmotft  us  lung,  wure  it  not  that  ihusc  principles  are  mero 
coTullanea  trum  those  which  have  been  already  treated  oH 

^  3.  There  are  two  sorts  of  caeca  in  which  wo  aro  forced  to  guide 
ilvca  by  gcueraUzalJuns  of  the  imperiect  form,  Most  A  are  B. 
10  &rst  ill,  when  wo  have  no  oUiera ;  when  we  have  not  been  able  to 
i-y  our  iDvebtigotion  of  ihc  laws  uf  the  phenomena  uiiy  further; 
*oa  iu  tiie  fotlo\^-ing  proj)Oisitioiut:  Most  dark-eyod  pereoiu  have  dai'k 
hair;  Moot  aprings  contain  mineral  substances;  Moat  BtraliSed  fonna- 
tiuns  contain  fus^iU.  Tbo  iinpoitunce  uf  tliis  class  of  gcnoi'alizauons  i« 
not  very  great;  for,  though  it  frerjuontly  happons  that  we  see  no  rea> 
son  why  that  which  is  true  of  moM.  individuals  uf  a  cliutti  m  not  true  of 
C^e  remainder,  nor  aro  able  to  bring  the  furtner  under  any  ganoral 
description  wliich  can  dtsiingimh  them  from  tbe  latter,  yet  if  we  are 
willing  to  be  salislie<l  with  prupunitiuiis  uf  a  le»s  degree  of  generality^ 
and  to  break  down  the  class  A  into  siib-clasxcs,  wo  may  genorally 
oblaiu  a  collection  of  proposttioiu  exactly  true.  Wo  do  not  know  why 
mool  wood  is  lighter  tlian  water,  nor  can  we  point  nut  any  genoru 
property  which  discriminates  wood  that  is  Ughler  than  water  &om  that 
which  is  heavier.  But  we  know  exactly  what  species  are  the  one  and 
what  the  ocbcr.  And  if  wo  meet  widi  a  specimen  nut  conforraable  tu 
[■ny  known  species  (the  only  case  in  which  our  proWous  knowledge 
Torda  no  other  guidance  than  the  auprtvtimate  geucralizatiou),  vra 
generally  make  a  specific  experiment,  which  is  alivays  a  safer 
)urce. 

It  ollencr  happens,  however,  that  the  proposition,  Most  A  are  B,  is 

the  ultimatum  of  our  scieiuific  progress,  tiiough  tbo  knowledge  we 

[jpo«#ess  beyond  it  cannot  conveniently  be  brought  to  bear  upon  the 

jaxticulur  mstance.     In  such  a  case,  we  know  well  enough  what  cir- 

imstances  really  distinguish  the  portion  of  A  which  have  the  attribute 

from  tiie  ponion  which  have  it  m>t,  but  havo  no  means,  or  no  time, 

[to  examine  wbclhur  those  chamclerislic  circunutancea  exist  or  not  in 

|tiic  individual  case.     This  is  generally  the  itituation  we  are  in  when 

Ibe  iuquiry  is  of  the  kind  called  mural,  that  U,  of  the  kind  wbicli  have 

[■in  viow  lo  predict  human  actions.     To  enable  us  to  affirm  .inj-thing 

'iuiiversally  concerning  the  actioas  of  classes  of  men,  the  claasi6catiun 

tDust  bo  grounded  upon  iho  ciixuiuHtaiices  of  their  menial  culture  and 

[Itsbittf,  which  in  an  iudividual  case  aro  M^ldom  exactly  known;  and 

■classes  gioundcd  on  these  distinctione  would  never  prociaely  accord 

riiU    those  intu   which  mankind  are    necessarily  divided  for  social 

lurpeees.     All  propositions  which  can  be  framed  roRpocting  the  actions 

''  men  aa  ordinarily  classified,  or  as  classitied  according  to  any  kind  of 

I  outward  indications,  oi-e  merely  approxiuiatc.     We  can  only  say,  Most 

'  men  of  a  particular  age.  profession,  country,  or  rank  in  society,  have 

l%uch  and  such  qualities,  or,  Most  persons  when  placed  in  certain  cir> 

eumsiances  act  in  such  and  such  a  way.     Not  that  we  do  not  in  eeneral 

llcnow  well  enough  upon  whnt  causes  the  qualities  depend,  or  what  sort 

of  persons  they  are  who  act  iu  that  particular  way ;  but  we  have  sel- 
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doin  the  tncanB  of  knowing  whether  any  individual  person  has  been 
uuder  the  iuflueiice  of  those  causes,  or  is  a  pereon  of  that  particular 
ftort.  We  could  replace  ihu  approximate  gcueralizatioDB  by  propoti- 
rionsi  universally  true;  but  ibusc  would  hardly  over  bo  capable  of 
*ieing  applied  to  practice.  We  should  he  Buro  of  our  majors,  but  wc 
should  not  be  able  to  get  minors  corresponding  to  them :  we  are 
forced  therefore,  lodrawourc^nclusions  &om  coarser  and  more  fallible 
indications. 

§  4.  Proceeding  now  to  consider,  what  is  to  bo  regarded  as  »uf- 
ficteut  evidence  of  an  approximate  gnnoralizatinn  ;  we  can  hsTC  no 
diBiciiIty  in  at  once  recognizing  that  when  adtnissible  at  alt,  it  is  ad- 
missible only  B6  an  empirical  law.  Propositions  of  the  form,  Every 
A  is  B,  are  not  necessarily  laws  of  causation,  or  ultimate  uniformities 
of  coexistence  ;  proposilious  like  Most  A  are  B,  cannot  be  no.  Propo- 
sitions hitherto  found  tnie  in  every  observed  instance,  may  ^et  be  no 
necessary  consequence  of  laws  of  causation  or  of  ultimate  uniformities, 
and  unless  they  arc  so,  may,  for  aught  we  know,  be  falsi:  beyond  tha 
limits  of  actual  olieer%'alion  :  siill  more  evidrnrly  must  ihii  he  the  cuo 
tviih  propositions  which  are  only  true  in  a  mere  majority  of  tbo  ob- 
Hcrveu  iuhlauces. 

There  is  wimo  diflercnce,  however,  in  the  degree  of  certainty  of  tbo 
proposition,  Most  A  are  B,  according  as  that  approximate  generaliza- 
tion composes  the  whole  of  our  knowledge  of  the  subject,  or  not. 
Suppose,  first,  that  the  former  is  llie  case.  Wo  know  only  that  most 
A  are  B,  not  why  they  are  so,  nor  in  what  respect  those  which  are, 
difler  from  those  which  arc  not  How  then  did  wc  learn  lliat  most  A 
are  B  1  Precisely  in  the  manner  in  which  we  should  ba>'e  le&mt,  had 
such  happened  to  be  the  fact,  that  all  A  are  B.  We  collected  a  num- 
ber of  mstancea  sufficient  to  eliminate  chance,  and  having  done  so, 
compared  the  number  of  instances  in  the  aflirmativc  with  the  number  in 
the  negative.  The  result,  like  other  unresolvi^  deri%'ative  laws,  can  be 
relied  on  solely  within  the  limits  not  only  of  place  and  time,  but  also  of 
circumstance,  under  which  its  truth  has  been  actually  obser^'cd;  for 
as  we  are  supposed  to  be  ignorant  of  the  causes  which  make  the 
prop*»9ition  true,  wc  caimot  tell  in  x*hat  manner  any  new  circumstance 
might  perhaps  affect  it.  The  proposition,  Most  judc:es  are  inaccessi- 
ble to  bribes,  would  be  Ibund  true  of  Englishmen,  Frenchmen,  Ger- 
mans. North  Americans,  and  so  fonh  ;  but  if  on  this  evidence  alone  wa 
extended  the  asKertion  to  Orienials,  we  should  step  beyond  the  limits, 
not  only  of  place  but  of  circumstance,  wiiluii  which  the  fact  had  been 
observed,  and  should  let  in  poMibilitie.?  of  the  obsence  of  the  deter- 
mining causes,  or  the  presence  of  rountcracting  ones,  nrhich  might  be 
fatal  to  the  appniximate  generalization. 

In  the  case  where  the  approximate  propoeirion  is  not  the  ultimatum 
of  our  scientific  knowledge,  but  only  the  most  available  form  of  it  ibr 
our  practical  guidance  ;  where  we  know  not  only  that  most  A  hare  the 
attribute  B,  but  also  the  causes  of  B,  or  some  properties  by  which  the 
portion  of  A  which  has  that  attribute  is  distinguished  from  the  portion 
which  has  it  not;  we  are  rather  more  favorably  situated  than  in  the 
preceding  case.  For  we  have  now  a  double  mode  of  ascertaining  M 
whether  it  be  true  that  most  A  ore  B ;  the  direct  mode,  as  before,  M 
and  an  indirect  one,  that  of  examining  whether  the  proposition  admitf 
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uf  beitiK  deduced  from  the  known  cau5e,  or  &i>m  the  known  criterion, 
of  B.  Let  the  c,  lestion.  for  example,  be,  Wlieiher  most  Srotchmcn 
can  read  I  Wo  may  not  have  observed,  or  received  th«  lesiimany  of 
others  respecting,  a  suffici(int  number  and  variety  of  Scotchmen  to 
aftcertuii)  ihw  fact ;  hut  when  wc  rnn«i<ifr  thar  llie  ruuse  of  being  able 
til  rearl  i»  tbc  bKving  been  taught  it,  another  mode  of  dctcnninini^  the 
queblioa  prcsunts  itself,  namely,  by  inquiring  whether  mu»t  Srotcbnien 
hare  been  Aont  to  Rchooln  where  reading  is  effectually  taught.  Of 
these  two  modes,  Bometimcs  one  and  sometimea  the  other  ia  tho  more 
ivailabie.  In  Bonio  cases,  the  frequency  of  the  effect  is  the  more  ac- 
ceeeiblo  to  that  uxtunaivo  and  varied  observation  which  i&  indifipcnnablu 
lo  the  establishment  of  an  empirical  law ;  at  other  times,  the  frequuncy 
of  the  causes,  or  ofaome  collateral  indications.  It  commonly  bappeos 
ibai  niiitber  is  susceptible  of  so  satisfactory  an  inducrion  as  could  b« 
desired,  and  that  the  grounds  on  which  the  concluaioa  in  received  are 
compounded  of  both.  Thus  n  man  may  believe  that  roost  Scotc}imnn 
can  read,  becau.se,  so  far  as  his  tnfurmalion  extends,  most  Scotch- 
men havu  been  nent  to  scliool,  and  most  Scotch  schoulfi  teach  reading 
effectually;  and  aUo  bi>r.auAO  motit  of  the  Scotchmen  whom  ho  has 
known  or  beard  of,  could  read  ;  though  neither  of  these  two  seta  of 
obacrvationa  may  by  itself  ful6Il  the  Deccsitary  conditions  of  extent  and 
variety. 

Although  the  approximate  generalization  may  in  most  cases  be 
uidispeusable  for  our  guidance,  -even  when  we  know  the  cause,  or 
some  certain  mark,  of  tJie  anribulo  predicated;  it  needfl  hardly  bn 
oboerred  that  we  may  &lway(«  replace  the  uncertain  indication  oy  a 
certain  one,  id  any  case  in  which  wo  can  actually  recognize  the  ex- 
istence of  the  cause  or  mark.  For  example,  an  aftsoiliou  is  mado 
by  a  witnesfi,  and  the  question  is,  whether  to  believe  it.  If  we  do  not 
look  to  any  of  the  individual  circumstances  of  the  case,  we  have 
nothing  to  direct  ua  but  the  approximate  generalization,  that  truth 
is  more  common  than  falsehood,  or,  in  other  wordt,  that  most  per- 
sons, on  most  occasions,  spoak  truth.  But  if  we  consider  in  what 
circumstances  the  cases  when  truth  is  spoken  diff*er  from  those  in 
which  it  is  not,  we  find,  for  instamce,  the  following:  the  wimeKs's  being 
an  honest  man  or  not ;  Ins  being  an  accurate  observer  or  not ;  hut 
having  an  interest  to  serve  in  the  matter  or  not  Now,  not  only  may 
wc  be  able  to  obtain  other  approximate  generalizations  res|>ectJng  the 
dcgrco  of  frequency  of  these  various  possibilities,  but  wo  may  know 
which  of  them  is  positively  realized  in  the  individual  case.  That  the 
witness  has  or  has  not  an  interest  to  ser^-e,  we  may  know  directly ; 
and  the  other  two  points  indirectly,  by  means  of  marks ;  as,  for  ex- 
ample, from  bis  conduct  on  some  former  occasion  ;  or  from  his  rep- 
utation, which,  though  not  a  sure  mark,  affbrda  an  appruxtmate 
generalization  (u.t,  for  instance.  Most  persons  who  are  reputed  honest 
by  llioso  with  wlinm  they  have  had  frequent  dealings,  are  really  so,) 
which  approaches  nearcs*  to  an  univcniBl  truth  than  tho  approximate 
general  proposition  with  which  we  set  out,  viz..  Most  persons  on  most 
occasions  R|>eak  truth. 

As  it  seems  unnecessary  to  dwell  any  further  upon  the  question  of 
the  eviJence  of  approximate  generalizatioai,  we  shall  proceed  to  a  not 
less  important  topic,  that  of  tho  cautions  to  he  observed  in  arguing 
from  tluiee  incompletely  univeriMd  propositions  to  particular  cases 
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§  5  So  far  tifl  regards  the  direct  appHcntion  of  an  approximate 
genet  alization  to  an  ladividual  instance,  this  question  presents  no  diffi- 
culty. If  tliu  proposition.  Most  A  are  B,  has  been  estalilltiicd,  by  a 
sufficient  inditctinn,  an  an  pnipiriral  law,  wu  may  conclude  that  any 
particular  A  \s  B,  with  a  probability  proportioned  to  the  preponder- 
ance of  the  number  ofaflirniative  instnnce-s  over  the  number  o*  excep- 
tions. If  it  hafl  been  found  practicable  to  attain  numerical  precision 
in  the  data,  a  corresponding  duirruc  of  precisiun  may  bo  given  to  ibv 
ovuluation  of  tlie  cliances  of  error  in  tl>«  ronclnsion.  If  it  can  he 
(i8tabli«hed  as  an  empirical  law  that  nine  out  of  every  ten  A  are  It, 
there  will  be  one  chance  in  ten  of  error  in  assuming  that  any  A,  not 
individually  knouTi  to  us,  is  a  B :  but  this  nf  course  holds  only  within 
the  limits  of  time,  place,  and  circumstance,  embraced  in  the  ofa«orva- 
tions,  and  therefore  cannot  be  eouuiod  u|>on  ibr  any  sub-class  or  rarietj 
t^  A  (or  for  A  in  any  set  of  oxieraal  rircumstancos)  which  were  not 
included  in  the  average.  It  must  be  added,  thai  we  can  only  guide 
ouPHiIvcs  by  tbo  pro|xit>ition,  Nine  out  of  every  leu  A  are  B,  tn  cases 
of  whirh  wo  know  nothing  except  that  they  full  within  the  clau  A. 
For  if  wo  know,  of  any  particular  instance  t,  not  only  that  it  foils 
•iiidur  A,  but  to  what  species  or  variety  uf  A  it  belongs,  we  shall 

generally  err  in  applying  to  t  tho  average  struck  for  the  whole  genus, 
om  which  the  avcragt^  corresponding  to  that  Hpccics  alone  would,  in 
all  probability,  maierially  differ.  And  so  if  »",  instead  of  being  a  par- 
ticular sort  of  instance,  is  an  instance  known  to  be  under  the  influenco 
of  a  particular  set  of  circumstances.  Tho  presumption  drawn  from 
the  numerical  proportions  in  the  whole  genus  would  prt  bably,  in  such 
u  case,  only  mislead.  A  general  avorago  should  only  bo  applied  to  a 
case  which  is  neither  known,  nor  ran  be  presumed,  to  be  oiber  than  an 
average  caae.  Such  averages,  therefore,  are  commonly  of  little  use 
for  tho  practical  gtiidanco  of  uny  affairs  but  ihoee  which  concern  largo 
numbers.  Tables  of  the  chances  of  life  are  useful  to  insurance  offices, 
but  they  go  a  very  little  way  towards  informing  any  one  of  tho  chances 
of  his  own  life,  or  any  other  life  in  which  he  is  interest t-d,  since  almtwt 
every  life  is  either  better  or  worse  than  the  avernge.  Such  averages 
can  ordy  be  consideitnl  o«  supplying  the  first  term  in  a  series  of  ap- 
proximations; the  subsequent  terms  proceeding  upon  an  appreciatitm 
of  the  circumstances  belonging  to  tho  particular  case. 

§  6.  From  the  application  of  a  single  approximate  generalixarion  to 
individual  cases,  we  proceed  to  the  application  of  two  or  more  of  them 
together  to  the  same  case. 

When  a  judinnent  applied  to  an  individual  instance  is  grounded 
upon  two  approximate  generalizations  taken  in  conjunction,  the  prop 
iwitions  may  cooperate  towards  the  result  in  two  different  ways.  In 
the  one,  each  proposition  is  separately  applicable  to  the  case  in  hand, 
and  our  object  in  combining  them  is  to  give  to  the  conclusion  in  that 
particular  case  the  double  probability  arising  from  the  two  propositions 
■i*!jiai'ately.  This  may  be  called  joining  two  probabilities  by  way  ol 
.\iiditioii ;  and  the  result  is  a  probability  greater  than  either.  The 
uther  mode  is,  when  only  one  of  the  propositions  is  dirrctly  applicable 
to  tho  case,  the  second  being  only  applicable  to  it  by  virtue  of  the 
application  of  tho  first.  This  is  joinini;  two  nrubabilitles  by  way  of 
Deduction ;  the  result  of  wliich  is  a  less  probabiUty  than  either.     The 
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Ze  of  the  [ir»l  argument  is.  Most  A  are  B;  most  C  are  B;  tbu 
ig  is  borh  an  A  and  a  C ;  ihoretore  it  is  probably  a  B.  The  tj-pe 
of  tbe  second  is,  Musi  A  are  B ;  most  C  are  A ;  this  ia  a  C ;  therefore 
it  ifi  probably  au  A,  iliorefom  it  is  probably  u  B.  Thu  first  ts  oxoro- 
plified  when  we  prove  a  fact  by  the  lesiiroony  of  two  uncomecsed 
witDeseett;  tlic  second,  when  we  adduce  only  the  teatimooy  of  one 
uritiMM  that  he  has  heard  the  ibiog  asnerted  by  another.  Or  Sf^atn,  in 
the  fint  mode  it  may  be  argued  that  the  accused  committed  the  crime, 
bae^iUBe  he  coocealcd  himself,  and  bccauno  hi»  clothcB  wore  stained 
with  blond ;  in  the  second,  that  he  commilied  it  because  he  washed  or 
burut  his  clotlusd,  whirh  iit  8up|K)«ed  to  render  it  probable  that  they 
wore  tiiaiuud  with  blood.  Instead  only  of  two  linlu,  ntt  in  thcwe 
inslancod,  we  may  suppose  chains  of  any  length.  A  cliain  of  the 
former  kind  was  termed  by  Mr.  Benibam*  a  golf-corroborative  chain 
of  evidence ;  the  accond,  a  self-iiifinnative  chain. 

When  approximate  generalizations  are  joined  by  way  of  addition,  it 
easily  seen  from  the  t^ieory  of  probabilitiea  laid  down  in  a  fftrmer 
nfaapter,  in  what  manner  each  oflhcm  adds  to  the  probability  of  a  con- 
woeion  which  hajt  the  warrant  of  ihrm  all.  If  two  ofevcry  three  A  ore  B, 
id  three  of  every  four  C  are  B,  the  probability  that  something  which 
both  an  A  and  a  C  is  a  B,  will  be  more  thou  two  in  three,  or  than 
3C  in  four.  Ofevcry  twelve  things  which  are  A,  all  except  four 
[are  B,  by  thu  suppofiition ;  and  if  the  whole  twelve,  and  consequently 
lose  four,  have  the  character  of  C  likewise,  three  more  will  he  B  on 
lat  ground.  Therefore,  out  of  twelve  whieh  ant  both  A  mid  C,  eleven 
B.  To  state  the  argument  in  another  way ;  a  thing  which  is  both 
and  C,  but  which  u  not  H,  It  found  in  only  one  of  three  sectiani 
Fcf  the  class  A,  and  in  only  one  of  four  t«cclinns  of  the  claMC;  but  this 
Elbunh  of  C  being  spread  over  the  whole  of  A  indiscriminately,  only 
[one-lbird  part  of  it  (or  one-lwelAh  of  the  whole  number)  belongs  lo  the 
rdtird  section  of  A ;  llicrofonj  a  thing  which  is  not  B  occurs  only  once, 
iBnong  twelve  things  which  are  both  A  and  C.  The  argument  would, 
in  the  language  of  tlic  doctrine  of  chances,  be  thus  es.pros»od  : — the 
idiance  that  an  A  is  not  B  i»  4.  the  chance  that  a  C  is  not  B  is  }.  lienc« 
'  if  tbe  thing  be  Imth  an  A  and  a  C  tho  chance  in  ^  of  ^  =;  -,^. 

This  argumout  presupposes  (as  the  reader  will  doubtless  have  re- 
mai'ked)  thai  the  probabilities  arising  from  A  and  C  are  independent 
of  one  anotlter.  There  must  not  be  any  such  connexion  between  A 
and  C.  tbut  when  a  thing  belongs  t«  the  ouo  close  it  will  therefore 
belong  to  the  other,  or  even  have  a  greater  chance  of  doing  so.  Else 
the  fourth  section  of  C,  instead  of  being  equally  distributt^  over  tlic 
-three  sections  of  A.  might  l»o  comprijicd  in  greater  proporrion,  or  even 
'  wholly,  in  the  third  section ;  in  which  last  case  the  probability  arising 
from  A  and  C  together  would  be  no  greater  than  that  arising  from  A 
•lone. 

When  approximate  gencralivtauonB  are  joined  together  in  the  other 
mode,  that  of  deduction,  the  degree  of  probability  of  the  inference,  in- 
[stead  of  increasing,  diminishes  at  each  step.  From  two  such  prem- 
iflsea  as  Moat  A  are  B,  Most  B  are  C,  we  cannot  with  certainty  conclude 
that  even  a  single  A  is  C;  for  llio  whole  of  the  portion  of  A  which  in 
Uiy  way  falls  under  B,  may.  perhaps,  bo  comprised  in  the  exceptional 
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part  of  it.  Sdl],  thetwu  pi-opoRittone  in  question  afibrd  an  siiprcetable 
prubiiliility  thai  any  given  A  is  C,  provided  the  average,  on  which  the 
second  proposiiioii  is  grounded,  was  taken  fairly  wirfi  reference  to  the 
filBt ;  provided  llic  propceition  Most  B  are  O  wsa  arrived  at  in  a  mai>> 
ner  leaving  no  sonpirion  xhat  the  probability  arising  from  it  'u  otbrr- 
wiae  ibao  fairly  ditAributcd  ovor  tlio  ecctimi  of  B  wliirh  belongs)  to  A. 
For  although  Die  instances  which  are  A  may  be  all  in  the  minority, 
they  may,  also,  be  all  in  tbc  majority ;  and  the  one  podsibitity  is  to  be 
Bet  against  the  other.  On  tlvc  wliole,  ilie  probability  ariHing  from  the 
two  propoftirions  taken  together  will  be  correctly  zneasurefl  by  the 
prol>abilitv  arisiu?  from  the  one,  abated  in  the  ratio  of  that  airnng 
from  the  (rther.  If  nine  out  of  ten  Swedes  have  light  hair,  and  eight 
out  of  oine  iuhabitnnu  nf  Storkholm  are  Swedes,  the  probability 
arising  from  these  two  propai<itions,  that  unyg^veu  iuliabitam  of  Stock- 
holm 13  lighr-haircd,  will  amount  to  oigbt  in  ten  ;  alibuugb  it  is  rigor- 
ouftly  poaaihlo  (however  improbable)  that  the  whole  Swedish  popnla- 
lation  of  Stockholm  may  belong  to  that  tenth  eectlon  of  tbe  people  of 
Sweden  who  are  an  exception  to  iho  re«t. 

If  the  premisses  are  knon*n  lo  be  true  not  of  a  bare  majority,  but  t^ 
nearly  tlic  whole,  of  tliuir  respective  subjects,  we  n»ny  go  on  joining 
one  Huch  proposition  to  anothor  for  several  steps,  before  wo  roach  a 
conclusion  not  presumably  true  even  of  a  majonly.  Tlie  error  of  the 
conclusion  will  amonnt  to  tbe  aggregate  of  the  erroi-s  of  nit  the  prem- 
Let  the  proposition.  Most  A  m-c  B,  be  true  of  nine  in  ten  ;  Most 
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B  are  C,  of  utgbl  in  nine :  then  not  only  will  one  A  in  ten  not  be  C, 
liecaiifie  not  B,  but  even  of  the  iiine-renilis  which  are  B,  only  eight- 
ninths  will  be  C :  that  is,  the  caHea  of  A  which  are  C  will  be  only 
*  **'  A-  '^■"  fouf-fifths.  lirt  us  now  add  Moat  C  are  D,  and  nnpnose 
this  to  be  true  of  seven  cases  out  of  ci^t ;  the  proportion  of  A  wtncb 
is  D  will  be  only  J  of  ^  "'tV-  "^  ft-  Thus  the  prabalnlity  progressively 
dwindleji.  The  experience,  however,  on  which  our  approximate  gcn- 
erulizHliuns  are  grounded,  has  so  rarely  been  BubJix;leo  ti>.  or  admits  of, 
accurate  numerical  et<limation,  that  we  cannot  in  general  apply  any 
measurement  ta  tlio  diminution  of  probability  which  takes  place  at 
each  illation;  but  muni  be  content  with  remembering  that  it  doe» 
diminish  at  everv  step,  and  that  unltvB  ilin  premiMes'' approach  very 
aearly  indeed  to  being  utiivcreal  truths,  the  conclusion  after  a  very  few 
steps  is  worth  nothing.  A  hearsay  of  a  hearsay,  or  an  argument  Irom 
presumptive  evidence  depending  not  upon  immediate  marks  but  upon 
marks  of  marks,  is  worthless  at  a  very  few  removes  irom  the  fmi  stsgi^ 

§  7.  There  are,  however,  two  cases  in  which  reosoimiga  depending 
upon  upftroximHto  gont-'nilizaiions  may  be  carried  to  any  length  we 
pteiise  with  as  much  assurance,  and  arc  as  Btrictly  RcientiBc,  as  if  ihey 
were  composed  of  universal  lawn  of  nature.  Botn  these  cases  ore  ex- 
eeptioiis  of  the  nort  which  are  currently  said  to  prove  the  rale.  The 
approximate  general izations  are  as  suitable,  in  the  casex  in  question, 
for  purposes  of  rBtiocination.  us  if  they  were  complete  genBralizatipae, 
because  they  are  capable  of  being  transformed  into  complete  general* 
ixationx  exactly  equi^-alent. 

First :  If  the  approximate  genoralizatioD  ia  of  die  class  m  which  our 
reason  for  stopping  at  the  approximation  is  not  the  imposAibility.  bul 
only  the  inconveuieiiue,  of  going  further;  if  wo  are  cagnizant  of  tbe 
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character  whirh  «liatingiiiithe(i  the  c&Aen  that  accord  with  the  generali- 
zation  from  those  which  are  exceptions  to  tt;  we  may  then  subatiiute. 
for  the  appntximaie  proposition,  au  universal  propoGiiiou  with  a  prc^ 
vina.  The  prtipftsiiion,  Mout  pcraoiu  who  have  iini:ontrolle(l  power 
emploT  it  ill,  is  a  getieralizalioii  **(  this  clam,  uod  may  ha  Iraosfurnicd 
into  tlie  I'ollowitij;  : — Aii  permons  who  have  uncoiiirolled  power  L-mjiUiy 
it  ill,  procitifd  they  arc  not  persons  of  iinuflual  t>treaglh  of  judgment 
and  will,  uuct  confinncd  habits  of  virtue.  The  pn;pt»ition,  currying 
the  hypotheHin  or  proviso  with  it,  may  then  be  dealt  with  no  hinder  as 
au  appruximale,  but  as  an  universal  proposition ;  aud  to  whatever 
uuiaber  of  steps  the  leasoninK  may  rcacli,  the  hypothesis,  boiug  carried 
forward  tij  the  conrluHion,  will  exactly  indicate  how  far  that  cuticluaion 
id  from  being  applicable  univcrHally.  If  in  the  course  of  the  arguroont 
other  approximate  generalizations  are  introduced,  each  of  them  being 
in  like  manner  expressed  as  an  universal  pro|>osition  with  a  condition 
annexed,  the  sum  of  ail  the  cundiitouii  will  appear  at  the  end  aa  Uio 
(turn  of  all  the  erran<  which  affect  the  concliuion.  Thus,  to  the  propo- 
aicion  last  cited,  let  us  add  the  folto>ring: — All  absolute  moDarcha  have 
iiDcaulrolled  power,  unlcsa  their  position  18  such  that  they  need  the 
nctivc  support  of  their  sulijects  (a«  wait  the  coAe  with  Queen  IClizabeth, 
Frederick  of  PruMia,  and  otliers).  Combining  thetie  two  propositiLins 
we  can  deduce  from  them  an  universal  ci>nclusion,  which  will  be  Hub- 
Jscl  to  both  the  hypotheses  in  the  premi»ju*8:  AU  absolute  nionarclis 
employ  their  power  ill,  utUcas  their  position  makes  (hem  need  the 
active  support  of  their  suhJKta.  r>r  unUxs  they  are  peraons  of  uimsual 
alrength  of  judgment  and  will,  and  cuntirmed  habits  of  virtue.  It  i»  of 
uo  couscfpicuce  huw  rapidly  the  errors  in  our  premijisca  accumulKle. 
if  we  aiv  able  in  this  manner  to  record  each  error,  tuid  keep  an  accuuuC 
of  cha  aggregate  aa  it  swells  up. 

"Secondly;  there  is  a  case  in  which  approximate  propoeitiona,  even 
without  our  taking  note  of  the  conditions  under  whicli  they  are  not 
true  of  individual  cases,  are  yet.  for  the  purposes  of  science,  universal 
{ftnet;  namely,  iu  the  scientihc  inquiries  which  relate  to  the  properties 
not  of  indi\-idual3,  but  of  multirudes.  The  priiu:i[>al  of  these  is  the 
science  of  politics,  or  of  human  society.  Thin  science  is  principally 
concerned  with  tlie  actions  not  of  solitary  individuals,  but  of  masses; 
with  the  fortunes  not  of  single  persons,  but  of  communities.  For  the 
statejtman,  tiiercfore,  it  i^  generally  enough  to  know  that  most  persons 
act  or  iire  acted  u[>oii  in  a  particular  way ;  since  bis  tipoculatiuns  and 
bis  practical  arrangements  refer  almost  exclusively  to  cases  in  ivhicb 
the  whole  community,  or  some  largo  portion  of  it,  is  acted  upon  at 
once,  iiiid  iu  whicL.  therefore,  what  is  done  or  felt  by  taotl  persons 
determiups  the  result  produced  liy  or  upon  the  body  at  large.  He  can 
get  on  well  enough  vnth  approximate  generalizations  on  human  nature. 
since  what  is  true  approximately  of  uU  individuals  is  true  absulutely  of 
all  masses.  .\nd  even  when  the  operation)!  of  individual  men  have  a 
part  to  play  iu  his  deductions,  as  when  he  is  reasoning  of  kings,  or 
other  hiniT|i>  rulers,  still  as  he  is  providing  ti>r  indetinite  duration,  in- 
Ti>I%'ing  an  indefinite  sucre«sion  of^such  individuals,  he  must  in  general 
both  reason  and  act  as  if  wimt  is  true  of  most  persons  wvw  true  of  all. 
The  two  kinds  of  considerations  above  adduced  are  a  suffirient 
refutation  of  the  popular  error,  that  speculations  on  society  and  goveru' 
ment,  as  resting  upon  merely  probable  evidence,  must  he  inferior  in 
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cert^nt;  aiid  Bcienufic  accuracy  to  the  concIuNons  of  what  aro 
the  exact  scienced,  and  less  to  bo  relied  upou  iti  practice.  Thero 
reasoiu  enough  why  the  moral  sciouccs  mufit  rpmniii  inferior  to  at  looAl 
the  more  perfect  of  the  phyfli<!Bl ;  why  the  laws  of  their  more  rompU- 
cated  phonoraena  cannot  be  so  completely  deciphered,  nor  the  pho- 
tionietiu  predicted  with  the  name  degree  of  auurance.  iiut  though  we 
cannot  attain  to  no  many  trulhs,  there  in  no  reason  that  thoBe  wo  can 
attain  should  deserve  less  reliance,  or  have  less  of  a  Kcieotific  character. 
Of  ihis  topic,  however,  we  shall  treat  more  systematically  in  the  con- 
cluding Book,  to  whicb  place  any  further  cooaideration  of  it  miut  be 
Jeferreid. 


CHAPTER  XXIV. 

or   THE   BEMALVtNO   LAWS    OF  KATtTB*. 


# 


•  Sop™.  70. 


I 


^  1 .  Tn  the  First  Book  we  found  that  all  the  assertions  which  can  he 
conveyed  by  language,  express  some  one  or  more  of  five  dilTerent 
things:  Exi«tenco;  Order  in  Place;  Order  in  Time;  Cau8atii>ii;  aad 
Resemblance.*  Of  these.  Causation,  in  our  view  of  the  subject,  not 
bciiii;  fundamentally  diffcreni  from  Order  in  Time,  the  five  speciea  of 
wwyiihle  a.-<ftortions  are  reduced  to  four.  The  propositions  which  affirm 
Order  in  Time,  in  either  of  its  twomodco,  Coexime.nre  and  Succeasioo. 
have  formed,  thus  far,  the  subject  of  The  present  Book.  And  we  hare 
now  concluded  the  exposition,  so  far  as  it  falls  within  the  limila 
ajuiigned  to  this  work,  of  the  nature  of  the  evidence  on  which  tbeae 
propositions  hmsI,  and  the  processes  of  investigation  by  which  they  are 
discovered  and  proved.  There  remain  three  classes  of  facta:  Kxisr- 
ence.  Order  in  Place,  and  Resemblance;  in  reganl  to  which  the  same 
questions  are  now  to  be  resolved. 

Regarding  the  first  of  these,  very  little  needs  be  said.  Existence  in 
general,  is  a  subject  not  for  oor  science,  but  for  the  hii^ber  metaphysics. 
To  determine  what  things  can  bo  recognized  as  really  existing,  inde- 
pendently of  our  own  sensible  ur  other  impressions,  and  in  what  mean- 
ing ilic  term  is.  in  that  case,  pivnlicated  of  them,  belongs  lo  the  gou> 
sidrration  of  "  Things  in  ihemselvt?*."  (rom  which,  throughout  thia 
work,  wo  have  as  much  as  possible  kept  oloof.  Existence,  so  far  as 
Logic  is  concerned  about  it, has  reference  only  to  phenomena ;  to  actual, 
or  possible,  states  of  external  ur  intcninl  consciousness,  in  ourselves  er 
others.  Feelings  of  sensitive  beings,  or  possibilities  of  having  such 
feelings,  are  the  only  things  the  existence  of  which  can  Ihj  a  subject  ol 
logical  induction,  because  the  only  things  of  which  the  existence  in 
indi\'idunl  cases  can  he  a  subject  of  experience. 

It  in  true  that  a  thing  is  said  by  us  to  exist,  even  when  it  is  Bba«n[| 
and  therefore  is  not  and  cannot  be  perceived.  But  oven  then,  its  exist- 
ence is  to  us  only  another  word  for  our  conviction  that  we  jAou/^  per- 
ceive it  on  a  certain  auppueitiuu;  if  we  were  placed  in  the  needfu' 


KEMAININO    LAITS    OP   KATCBC 


861 


arcaiHRtancos  of  time  and  plnco,  an<I  ondo>ved  with  the  needful  per&o- 
don  of  or^ann.  My  l«*Hpf  that  the  Kmperor  of  China  exista,  is  simply 
my  bcliet  that  if  I  were  transported  to  the  imporiul  paJacA,  or  somA 

'other  locality  in  Pokin,  I  should  see  him.  My  belief  that  Julius  C»- 
aar  exutiod,  U  my  bclicrf  that  I  sbauld  have  seen  bira  if  I  had  been  pree- 

['ent  in  (he  field  of  Phttrsalia,  or  in  the  scmtte-house  at  Rome.  When 
1  believH  that  star*  exist  beyond  the  ntmo!;t  range  of  my  vision,  though 

Ifmnuted  by  the  most  p<jwerAil  telescopes  yet  invented,  ray  belief,  philo* 

[jophically  expressed,  is,  (hat  with  still  better  telesfopes,  if  such  existed, 
codM  see  them,  or  that  they  may  be  pcrceirod  by  beings  less  remote 
them  in  space,  or  whose  capucities  of  perception  are  superior  to 

The  existence,  therefore,  of  a  phenomenon,  is  but  another  word  Tot 

its  being  perceived,  or  for  the  mferred  possibility  of  percctTing  it. 

When  the  phenomenon  is  within  the  range  of  present  ohser^-alion,  by 

present  observation  we  osnure  ourselves  of  its  existence ;  when  it  is 

beyond  that  range,  and  is.  therefore,  said  to  be  absent,  wo  infer  ita 

existence  from  marks  or  evidences.     Hut  what  can  these  evidences  baf 

'Other  phtMiomena;  ascertained  by  iuducltou  to  be  connected  with  the 

iwven  phnuomenon,  either  in  ihe  way  of  succession  nr  of  coexisiouce. 

tXbe  simple  existence,  therefore,  of  an  individiiitl  phenomenon,  wh«n 

fHol  directly  perceived,  is  infen'eil  fix>m  some  inductive  law  of  suece^ 

or  coexistence  :  and  is  consequently  not  amenable  lo  any  [Kjculiar 

linductive  principles.     We  prove  tlie  existence  of  a  thing,  by  proving  that 

ni  is  connected  by  snccessicm  or  cO(»xiBteuce  with  some  known  thing. 

f    With  respect  to  general  propositions  of  this  class,  that  is,  whirli  athrm 

llfae  bam  fact  of  exiatenee,  they  have  a  peculiarity  which  renders  tho 

'  igical  treatmeat  of  them  a  very  cosy  metier ;  llicy  are  gcneralizatioua 

rhich    are  sufficiently  proved  by  a  single  instance.     That  ghosta,  or 

licama,  or  sea-serpents  exist,  would  bo  fully  established  if  it  could 

i  ascertained  positively  that  such  things  had  been  even  onco  seen. 

'  Whatever  has  once  happened,  is  capable  of  happening  again ;  Ihe  only 

question  relates  to  the  conditioim  under  which  it  happenti. 

So  far,  therefore,  as  relates  to  simple  existence,  the  Inductive  Logic 
hus  no  knots  lo  untie.     And  we  may  proceed  to  the  remaining  two  of 
ho  groat  classes  into  which  facts  have  been  divided ;  Rcsomblatice,  and 
lor  in  Space. 

§  3.  Resemblance  and  its  opposite,  except  m  the  case  m  which  ihey 
Bsaurae  the  names  of  Equality  and  Inequality,  are  seldom  regarded  as 
objects  of  science ;  they  aro  supposed  to  be  perceived  by  simple  appre- 
'.onsion;  by  merely  applying  our  senses  or  directing  our  attention  to 
the  two  objects  at  once,  ur  )u  immcdiutu  succession.  And  this  siraul* 
taneous  or  virtually  simultaneous  application  of  our  IbcuUies  to  tlio  two 
things  which  are  to  be  compared,  does  necessaiily  constitute  tlie  ulti* 
mate  appeal,  wherever  such  application  is  practicable.  But  in  most 
cases,  it  is  not  practienhle :  the  objects  cannot  l>e  brought  so  closely 
J(Ogether  that  the  teeltng  of  their  rcsomblance  (at  least  a  complete  feel< 
'  tag  of  it)  directly  nriseft  in  the  mind.  We  can  only  compare  each  of  them 
with  some  third  object  capable  of  being  transported  from  one  to  the  other.'' 
And  besides,  even  when  the  objects  cod  bo  brought  into  immediate 
juxtaposirion,  their  resemblance  or  difference  in  but  imperfectly  known 
to  us  unless  we  have  compared  ihem  minutely,  part  by  part.     Until 
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thu  hfiA  been  done,  tltings  in  reality  very  disainular  often  appear  uiidi» 
guishubl)*  ulikt*.  Two  lines  uf  very  unequal  length  will  uppcur  nboul 
equal  when  i)'iiig  in  difTerent  directions;  but  place  ihem  paxallel,  witli 
Lhuir  further  extremities  oven,  and  if  you  look  at  tlic  neai'er  extremiliea, 
their  iiiequHlity  becomes  a  iimltcr  uf  direct  porccptiun. 
'^  To  ascertain  ^h«ther.  and  in  wbiii,  two  phenomena  roBemble  or  dif 
fer,  is  not  always,  tiicrcfure,  so  oa^y  a  thing  us  it  might  at  first  appear. 
WHicn  the  iwu  c-oimul  l>e  bi-uu>;ht  into  juxtapoeilion,  or  not  aa  ihut  tlie 
observer  iit  able  tn  compare  their  several  pann  in  detail,  be  muKt  em- 
ploy tbe  indirect  means  ofrcationing  luid  general  propusitiouB.  \^nien 
we  cannot  brini;  two  straight  liucs  together,  to  dotcnuiue  uhoilicr  they 
are  equnl.  we  do  it  by  tlu^  phyi^ical  aid  of  a  fuot  rule  ajiptied  6r8t  to 
one  and  then  to  ihe  other,  ami  the  logical  aid  of  the  general  proposition 
or  ibrmula,  "  Thin^  which  are  equal  to  tlie  sanie  ihiug  are  equal  to 
one  anothor."  The  comparison  of  two  things  through  t^o  intervention 
of  a  third  thing,  when  their  direct  comparison  is  impossible,  is  The  ap- 
propriate  scientific  process  fur  ascertaining  resemblances  and  diMtiim- 
laritics,  and  is  the  sum  toi4jl  of  whnt  Logic  has  to  teach  on  the  subjert. 
jVn  undue  uxteusion  uf  tliese  rietvs  induced  Locke  to  consider 
reasoning  itself  as  nothing  but  tlie  eoutpurisou  of  two  ideas  through 
the  medium  of  a  third,  and  knowledge  ha  the  perception  of  the  agree- 
racnt  or  disagreement  of  two  ideas :  doctrines  which  the  Conuillac 
Achool  blindy  adopted,  without  the  qualifications  and  distinctions  with 
which  they  were  studiously  guarded  by  their  illuatrioui  author. 
AVhere.  indeed,  the  agrccmeul  or  tliis agreement  (ollierwisc  colled  re- 
semblance or  diMsimilarily)  of  nny  t\vo  things  ik  the  \oirv  matter  to  be 
determint'd,  jin  is  the  case  particulariy  in  llie  sciences  oJ*  quanmy  sad 
extension,  there  the  process  by  which  a  Polution.  if  not  atlainable  by 
direct  perception,  must  be  indirectly  ttouglit,  consists  in  comparing 
thoAe  two  things  through  the  medium  uf  a  tliird.  But  this  itn  far  from 
being  true  of  all  inquiries.  The  knowledge  that  bodirn  fall  to  tlio 
ground  is  not  a  perception  of  agreement  or  disagreement,  but  of  a 
series  of  physical  occun'ences,  a  succession  of  sensations.  Locke's  defi- 
nitions of  knowledge  and  of  rennoning  required  to  bo  limited  to  our 
knowledge  of.  and  reasoning  about,  Reacmblaiicce.  Nor.  even  when 
thus  re»tricted.  are  the  propo»itioii»  strictly  correct ;  since  the  com- 
parison is  not  made,  as  be  rcprfsents,  between  the  ideas  of  the  two 
phenomena,  but  between  tlie  phenomena  ihcmselvcji.  This  mistake 
has  been  pointed  out  in  an  earlier  pan  of  our  inquiry.*  and  we  traced 
it  to  an  imperfect  conception  of  what  takes  place  in  malhematic*, 
whore  very  often  thy  ctimparifioii  is  really  niudLi  belween  the  ideas, 
without  any  appeal  to  the  outward  senses ;  only,  however,  liecause  iu 
maihematics  a  comparison  of  the  ideas  is  strictly  equivalent  lo  a  eum- 
partHon  of  the  phenomena  tbemsclvcE*.  Where,  tut  in  the  cose  of  num- 
bon,  lines,  and  figures,  our  idea  of  an  object  is  a  complete  picture  of 
the  object,  so  fu-  as  respects  the  matter  in  hand  ;  we  can  of  course 
learn  from  the  picture,  wlmtever  could  be  learnt  from  iho  object  itselt 
by  mere  contemplation  of  it  as  it  exists  at  the  particular  instant  when 
the  picture  is  taken.  No  mere  contemplation  of  gunpowder  would 
arer  teach  us  that  a  spark  would  make  it  explode,  nor,  consequently, 
would  tlio  contemplation  of  the  idea  of  gunpowder  do  so :  but  the  mera 


•  Supra,  pp.  59,  ISfc 
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cootemplaiion  of  a  straij^fat  lino  Bhuws  ibot  it  cannut  iucloso  a  space, 
a£Con3uigly  tho  ttoninmplntion  of  the  idea  of  it  will  show  tho  saiac. 
What  takes  place  in  mathcinutica  k  thua  no  argument  that  thu  com- 
porUun  is  between  iliu  itlo^n  unly.  It  is  always,  oltlior  iuilirecUy  oi 
oireclly,  a  comparison  n{  tht>  phennmenn. 

In  cases  in  which  we  cannot  bring  the  phenomena  to  the  tint  of  direct 
in&puL-liuri  at  all,  or  not  in  u  matter  sufliciently  precise,  but  must  judge 
of  their  rcscmblanco  by  infamnce  fnim  other  roKftmblances  or  diseim- 
tlariliea  more  accessible  to  observation,  wo  of  course  require,  as  iu  all 
coses  of  raiiocinalion,  generalizations  or  formulae  applicable  to  the 
subject.  We  raiLst  reason  from  lawtt  of  nature ;  from  the  uniformities 
which  are  observable  in  the  fact  of  likeness  or  unlikeness. 

§  3.  Of  those  ta^vjt  or  uniformiric^,  the  most  comprebon^va  are 
tboao  supplied  by  motheniiitics ;  the  axioms  relating  to  equality,  ine- 
quality,  und  proiiortionalitv,  and  tbo  variuu:!  theorems  thurcon  founded. 
And  those  aro  the  only  Law£  of  RoHomblanco  which  roquin>  to  he,  or 
which  can  be,  treated  apart.  It  is  true  tliere  arc  innumerable  other 
theorems  which  aflinn  resemblances  among  phenomena ;  us  that  tho 
angle  of  tho  reilexion  of  light  is  e^wo^  to  it  eangle  of  incidence  (eijuality 
being  merotv  exact  rescoiblanco  in  magnitude).  Again,  that  the 
heavenly  bodiua  dettcribo  eyual  ai-eas  iu  equal  times;  and  that  their 
periods  of  rovolution  a.TG  proportional  (another  wpucios  of  resemblance) 
to  tlie  sesquipliciito  jK>wcra  i>f  their  distancos  from  the  centre  of  force. 
These  and  similar  propoailions  aHu-m  rosemblanccs,  of  the  same  nature 
with  tlinsa  asserted  in  the  thonremis  of  mathematirs  :  but  tbo  distinction 
is,  that  the  propositions  uf  muthematics  are  true  of  all  phenomena 
whatever,  or  at  leaftt  without  distinction  of  origin;  while  tlic  ir.utli8  in 
question  arc  affirmed  only  of  special  pbuninncna.  which  originate  in  a 
certain  way ;  and  the  equahties,  proportionalitiefl,  or  other  resomhlanceft, 
which  exist  between  such  plicnomena,  must  necessai'ily  be  either  de- 
rived fi'um,  or  identical  with,  the  law  of  their  ori;^iii — tlie  law  of  caus- 
ation on  which  they  depend.  Tho  equality  of  the  areas  described  by 
the  planets,  is  derived  from  the  laws  of  the  causes ;  and,  until  its  den* 
valion  was  shown,  it  was  an  empirical  law.  The  cijuallty  of  llic  angles 
of  reflexion  and  incidence  is  identical  with  the  law  of  ihe  cause ;  for 
the  cause  is  the  incidence  of  a  ray  of  light  upon  a  reflecting  surface, 
and  tho  equality  in  question  is  the  very  law  according  to  ivliich  that 
cause  produces  its  etTectA.  This  class,  therefore,  of  thn  uniformities 
of  resemblance  bct^vecn  pbcnomona,  is  inseparable,  in  fact  and  in 
tliougbt,  from  the  laws  of  the  production  of  those  phenomena  ;  and  the 
principles  of  induction  applicable  to  tliem  are  no  other  than  those 
of  which  we  have  treated   in  the  prercdmg  chapters  of  this  Book. 

It  is  olhenvise  With  the  truths  of  nialhemaiicni.  '1  lie  latt's  of  equality 
and  inequality  bet^voon  spaces,  or  between  numbers,  have  no  connexion 
with  laws  nf  causation.  That  tliu  angle  of  reBcxion  is  equal  to  tho 
angle  of  incidence  is  a  slnlement  of  thn  mode  of  action  of  a  particular 
cause;  hut  that  when  two  (Straight  linos  intersect  each  other  the  oppo- 
site angb^s  are  equal,  h  true  of  all  such  lines  and  angles,  by  whatever 
cause  produced.  That  iho  srjuares  of  tlie  perifidic  times  of  the  planets 
are  proportional  to  tlie  cubes  of  their  distances  from  the  sun,  is  an 
Uniformity  derived  trom  the  laws  of  the  causes  which  produce  the 
planetary*  motions,  namely,  the  central  and  the  tangential  force ;  but 
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thiU  thu  w)uaro  of  any  number  is  four  times  the  square  of  half  the 
number,  i»  true  indeputnlendy  of  any  cause.  Tbe  ooly  lawa  uf  reeeni- 
blance,  therofure,  which  wo  are  called  upon  U>  consider  independendj 
of  causation  belong  to  the  provioce  of  marhematica. 

§  4.  The  same  ihinD  is  o\*idcnt  with  respect  to  the  oiily  remaining 
one  of  our  five  categories,  Order  in  Place.  The  order  in  place,  of  tlio  - 
effects  of  a  cause,  is  (like  evcryihititr  else  bvlonginff  (o  ibe  cSccts)  a 
consequence  of  Uio  lavi-x  of  tlita  cause.  The  order  in  place,  or,  as  wo 
have  termed  it,  the  coUocalion,  of  the  primeval  cau&es  is  (ns  well  as  • 
their  resemblance)  in  each  instance  au  ultimate  fuel,  iu  M-hicb  no  laws 
or  uniformities  are  traceable.  The  only  remaining  general  propo- 
ailians  respecting  order  in  place,  and  the  only  ones  which  have  nulhing 
to  do  with  causation,  arc  some  of  tlie  truths  of  geometry  ;  laws  tlu'ough 
which  We  are  able,  from  the  order  in  place  of  certain  poiutw,  lines,  or 

r«s,  to  infer  the  order  in  place  of  others  which  are  connected  with 
former  iu  some  known  mode;  quite  independently  of  the  partic- 
ular nature  of  ihose  poinu,  lines,  nr  spaces,  in  any  other  respect  than 
position  or  magnitude,  as  well  as  independently  uf  the  physical  cause 
firom  which  in  any  parcicular  case  they  happen  to  derive  their  origio. 

It  thus  appears  that  mathomarics  is  the  only  departmetit  of  science 
into  the  methods  uf  which  it  («tiU  remains  to  inquire.  And  tlierc  is  th« 
less  necessity  that  thin  inqtiir}'  should  occupy  na  long,  as  we  have  al 
ID  the  aecoiid  Book,  made  considerable  progress  in  it.  We  tb 
marked,  that  the  directly  inductive  truths  of  roolhcmatica  are  feWm 
number;  consisting  of  the  axioms,  together  witli  certain  propositions 
concermng  oxiatcuce,  tacitly  involved  in  moat  of  the  so-ctUled  defi- 
nitions. And  we  proved,  at  such  length  as  makes  any  return  to  the 
subject  altogether  superfluous,  that  these  original  premisses,  fnnn 
which  the  rcniainiug  trutlis  of  the  science  are  deduced,  are,  notwith- 
standing all  appearances  to  the  contrary,  results  of  ob3cr\'alion  and  ex- 
porieuce ;  founded,  iu  shoil,  on  tJie  e%-idenee  of  the  senBUB.  That 
things  equal  to  the  (tame  thing  are  equal  to  another,  or  that  two  straight 
Udob  which  have  once  iiitcrsQctcd  with  one  another  continue  to  diverge, 
are  inductive  truths;  resting  indeed,  like  (ho  law  of  universal  causation, 
only  upon  induction  per  cnumerattom^m  xitnpltcem  ;  ujKiu  the  lact  that 
they  bavo  been  perpetually  found  true  and  never  once  ialse.  But  ai 
we  have  seen  in  a  recent  chapter  that  this  evidence,  in  the  case  of  a 
law  so  completely  tniiver»al  as  the  law  of  causiition,  amounts  to  the 
fullest  proof  ulCainablo  by  tlio  human  faculties,  bo  is  this  even  more 
evidently  true  of  the  general  propositions  to  which  we  are  now  ad* 
verting ;  because,  as  a  perception  L)f  their  truth  in  any  individual  case 
whatever,  ro<|uii'C9  only  the  simple  act  uf  looking  ut  the  ubjucts  iu  a 

firoper  position,  there  never  could  have  }»^en  in  their  chjvo  {what,  for  a 
oug  period,  in  tbe  case  of  the  law  of  causation,  tliere  were)  instances 
which  were  appui'cutly,  thoui^b  not  really,  exceptions  to  them.  Their 
infallible  truth  was  recognizod  Irom  the  very  dawn  of  speculation  ;  and 
as  their  extreme  familiarity  made  it  impossible  for  the  mind  to  conceive 
the  objecu  under  any  other  law,  iney  wore,  and  still  are,  genendly  con- 
sidered as  truths  recognized  hy^hoir  own  evidence,  or  by  inadntt. 

^  5.  There  ia  something  which  seems  to  require  explanation,  in  the 
&ct  diat  the  immense  multitude  of  truths  (a  muliitode  atill  as  fiur  from 
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being  exbuuted  aa  ever)  comprised  in  the  mathematical  ecicnces,  cun 
ba  elicited  from  so  small  a  number  of  elemeniary  \a\v».  One  sees  not, 
at  first,  how  it  iit  that  thnre  can  be  room  for  ftuch  an  infinite  variety  of 
true  propoaittons,  on  subjocis  nppurcntly  bo  liniilcd. 

To  begin  with  the  dcience  of  number.  The  elementary  or  ultimate 
imthA  of  thia  science  arc  tlie  common  axioms  concerning  equality, 
namely,  "  Things  which  aro  equal  to  the  same  ihing-  arc  equal  to  ono 
another,"  and  "  l!lqu3U  added  lo  cqiiald  make  equal  Hiim%"  (no  other 
aidoms  are  neccsaur)',*}  together  wilh  the  definitions  of  tlio  varioiu 
Durobcrs.  Like  otlier  so-called  definitions,  these  are  composed  of  two 
things,  the  explanation  of  a  name  and  tho  assertion  of  a  fact  •  of  which 
the  latter  alone  can  form  a  first  principle  or  premios  of  a  sciencu.  The 
feet  asserted  in  the  definition  of  a  number  is  a  physical  fact.  Kach  ol 
the  numbers  two,  three,  four.  Sec,  donoies  physical  phenomena,  and 
coonoCoa  a  physical  property  of  those  pbenomeua.  Two.  fur  instance, 
denotes  nit  pairs  of  things,  and  twelve  all  dozens  of  things,  connoting 
what  makes  them  pairs,  or  dozens ;  and  that  which  makes  them  so  ifl 
&omethiti>^  phydicul ;  since  it  cannot  be  denied  that  two  apples  ore 
physically  ai«tiiigiilshable  trom  three  apples,  two  horson  from  one  horwe, 
and  so  forth  :  that  tliey  are  a  different  visiblo  and  tangible  phenomenon. 
I  am  not  undertaking  to  say  what  the  difTereuce  is;  it  is  enough  llml 
there  is  a  dilfi^rence  itf  which  the  senses  ran  take  cognizance.  And 
although  an  hundred  and  two  horses  are  not  no  easily  distinguiithed 
fixim  an  hundred  and  throe,  as  two  horses  are  from  three — ihough  in 
most  positions  tho  sonscft  do  not  perceive  any  differonce — ^yet  they  iTwy 
be  so  placed  that  a  difference  will  be  porcoptible,  or  else  wu  slioold 
never  have- distinguished  them,  and  given  litem  different  noincg. 
Weight  is  confessedly  a  physical  property  of  tliiogs;  yet  small  diflbr' 
oncos  between  great  weights  are  as  imperceptible  to  the  senses  in  most 
situations^  as  small  differences  between  great  numbers :  and  are  only 
put  in  evidence  by  placing  the  two  objects  in  a  peculiar  position, 
namely,  in  the  oppontte  scales  of  a  delicate  balance. 

What,  then,  is  that  which  is  connoted  by  a  name  of  number  T  Of 
course  mme  property  belonging  to  the  agglomeration  of  things  which 
we  call  by  the  name ;  and  that  properly  is,  the  characteristic  manner 
in  which  the  agglomeration  is  made  up  of,  and  may  bo  scpanitcd  into, 
ports.  We  wll  endeavor  to  make  this  more  intelligible  by  a  few 
explanationa. 

When  wo  call  a  collection  of  objects  two,  three,  or  /bur,  they 
are  m>e  two,  ihree,  or  four  in  the  abstract ;  they  are  two,  tlireo,  or 
four  things  of  some  particular  kind ;  pebbles,  horses,  inches,  pounds 
weight.  What  the  name  of  number  connotes  is,  the  manner  in 
which  single  objects  of  the  given  kind  must  be  put  together,  in  order 


"  The  uiom,  "  Gquala  subtractml  fiom  nguats  Ichtp  equal  AUTntncm,"  nay  bs  desMn- 
•traledfiomttte  two  siJonutn  the  test.  IfA  =  a.  and  t)  i,  A  — B  =  «  — k  Fortfnot 
Icl  A  —  B  =d  —  6  +  tf.  Then,  rinco  B  =6.  sJdia;  oqasla  to  c^sls.  A^a  +  t.  But 
A=s4.     TltereTora  a  =a-f-r,  wlurh  i»at>sunl. 

ThM  proposition  hkiiiiK  biMtn  dctnonatikted,  w»  nmf,  by  meana  of  it,  dflmanslrstc  Um 
following :  "  If  Aqoal*  b«  iddtd  to  unequal*,  the  futna  ure  vntiqwaii."  It  A.=^a  and  B 
nol  =  ft,  A  +  B  u  not  cqttal  c  +  h.  For  <MppOM  it  to  be  >o.  Then,  vineo  A  ^«  and  A  + 
B  M  a  -f  6,  >aUnctii>g  etuala  from  n|tial*,  B,k^;  tvhkli  h  coDtnnr  to  lh«  bypothoi^ 

So  ft^ain,  it  may  be  prOTotl  thai  tvro  things,  one  of  which  ia  e«|uat  and  the  oinei  tme^kl 
10  a  third  ihiug,  are  utWQual  lo  one  atioihor  If  A  =  a  and  A  not  =  B,  nnithar  la  a  ■■  B< 
For  tnppoae  ittob«  equ&l.  Then,  nnee  A«aaoda=  B.  ud  aioce  thinn  equal  totbi 
aanie  tluiiK  are  equal  to  one  enotber,  A  =  B ;  which  is  cootnry  to  the  hypoueeifc 
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to  produce  that  particular  agi^gate.  If  the  ag^egwo  be  of  peb- 
bles, und  wc  call  it  /ico,  the  naiDO  implies  that  to  compiK-c  ih« 
aggregatie,  one  pfthble  tntint  ha  joined  to  one  pebble.  If  we  rail  it 
three,  we  tncan  that  one  and  one  and  one  pebble  must  be  brought  to- 
^ether  to  produce  it,  or  else  that  one  pebble  mii£l  l>c  joined  to  atl 
act^regate  of  the  kind  rJilled  tteo,  already  existing.  The  ng^egua 
wliich  wo  call_/c'«r  has  a  still  greater  number  of  characteristic  model 
of  formatiou.  One  and  one  and  one  and  one  nebble  may  be  brouglit 
together;  or  twi>  airgn^j^to*  of  the  kind  culled  fwo  may  be  united  ;  or 
one  pebble  may  be  added  to  an  agKres-ate  of  the  kind  called  three. 
Every  succeedinjj  number  in  the  asrending  series,  may  l»c  formed  hy 
the  junction  of  smaller  ntimbeni  in  a  progressively  greater  vaiiety  of 
ways.  Even  limiting  the  parts  to  two,  tlio  number  may  be  fomied, 
and  consequently  may  l»o  di^-ided,  in  as  many  different  ways  us  there 
are  numbers  smaller  than  itself;  and,  if  we  admit  of  threes,  fours,  Jmj,, 
in  a  still  greater  variety.  Other  modes  of  arrivipg-  at  the  same  aggre- 
gate present  themwilves,  not  by  ihe  unirm  of  Bmailer,  but  by  the  dis- 
memberment of  larger  af^ffrefjates.  Thus,  tAree  pebbles  may  he  formed 
by  taking^  away  one  pebble  from  an  aggregate  of  four ;  tieo  pehbieit  by 
on  equal  di\'ision  of  a  simitar  aggregate;  and  so  on. 

Ever)'  arithmetical  proposition;  every  statement  of  the  result  of  aa 
aritlimetical  operation ;  is  a  statement  of  one  of  the  modes  of  the 
formation  nf  a  given  number.  It  affirms  that  a  certain  ajrgregaie 
might  have  been  formed  by  putting  together  certain  other  atrgregatea, 

by  withdrawing  certain  portions  of  some  aggregate;  and  that,  by 
consequence,  we  might  reproduce  those  aggregates  from  it,  by  revcrs- 
iiiff  the  process. 

Thus,  when  we  say  that  the  cube  of  12  is  1728,  what  wo  affirm  is 
this;  That  if,  having  a  sufficient  number  of  pebbles  or  of  any  other 
objects,  wo  put  them  togctlicr  in  the  particular  sort  of  parcels  or 
aggregates  called  twelve ;  and  put  together  these  twelves  again  into 
similar  collectionit ;  and,  finally,  make  up  twelve  of  these  largest  par- 
cels; the  aggreifote  thus  fnnned  will  be  such  a  one  as  wo  call  1728; 
namely.that  whirh  (to  take  the  most  familiar  of  its  modes  of  formation) 
may  be  made  by  joining  the  parcel  called  a  thousand  pcbblet".  the  parrel 
called  seven  hundred  pebbles,  the  parcel  called  twenty  pebbles,  and  the 
parcel  called  eijrlit  pebbli^s.  The  converse  proposition,  that  the  cube 
root  of  1728  is  13.  asserts  that  this  large  aggregate  may  again  be  decora- 
posed  into  the  twelve  twelves  of  twelves  of  pebbles  which  it  consisli  nf. 

The  modes  of  formation  of  any  number  are  innumerable;  but  when 
wo  know  one  mode  of  formation  of  each,  all  the  rest  may  be  deter- 
mined deductively.  If  we  know  that  a  is  formed  from  b  and  r,  b  from 
d  and  c,  c  from  d  and  J",  and  bo  forth,  until  we  have  included  all  the 
numbers  of  any  scale  we  choose  to  select,  (taking  care  that  for  each 
number  the  mode  of  formation  is  really  a  distinct  one,  not  bring- 
ing us  round  again  to  the  former  numbers,  but  introducing  a  new 
number,)  wo  have  a  set  of  propositions  from  which  wo  may  reason 
Co  all  the  other  modes  of  formation  of  those  numbers  from  one 
another.  Having  established  a  chain  of  inductive  tmths  connecting 
togetbtir  all  the  numbers  of  the  scale,  we  can  ascertain  the  formation 
or  any  one  of  those  numbers  from  any  other  by  merely  travelling 
from  the  one  to  the  other  along  the  chain.  Suppose  that  we  know 
only  the  following  mode^of  formiitioii ;  6  =  44-8,  4  —  7  —  3  7— iS-4-8. 
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5  =  9  —  4.  We  coiiUt  determine  how  G  may  bo  formed  from  9.  For 
6=4  +  2  =  7—3+2  =s  +  a  — 3  +  2=9  — 4  +  2  — 3+2.  It  may 
theroforc  bo  formed  by  lakiiiK  aw»y  4  and  3,  and  adding  2  and  2.  If 
we  know  hf^AJdeA  (hat  2  +  2  =  4,  we  obtain  6  from  9  in  a  simpler 
mode,  by  merely  taking  away  3. 

It  is  HutVicierit,  tliercrorc,  to  select  one  of  the  various  modes  of  forma- 
tion of  each  number,  aa  a  means  of  ascertaining  all   the  rest.     And 

tsincc  things  which  are  uniform,  and  therefore  simple,  are  moiit  easily 
jceived  and  retained  by  the  understanding,  there  i«  an  obvious  ad- 

l^rantaga  in  sclRcting  a  mode  of 'formation  which  ^hall  be  alike  for  all ; 

"in  fixmg  the  connotation  of  names  of  number  on  one  uniform  principle. 
The  mode  in  which  our  existing  numerical  nomenclature  is  contrived 
postesAOH  this  advantage,  with  the  additional  one,  that  it  happily  con* 
Bya  to  the  mind  two  of  the  modes  of  formation  of  every  number. 
"Each  number  i»  considered  us  formed  by  the  addition  of  an  unit  to  the 
atmiber  next  below  it  in  magnitude,  and  this  mode  of  formation  is  con- 

pTcyed  by  the  place  which  it  occupies  in  the  aorics.     And  each  is  also 

^cooaiderexl  as  formed  by  the  addition  of  a  number  of  units  Ie*»  than 
ten,  and  a  number  of  aggregates  each  equal  to  one  of  the  successive 

^puwcre  of  teu  :  and  this   mode  of  its  lurmatiou  is   exprBssed  by  its 
ikeu  name,  mid  by  its  numerical  character. 

What  renders  arithmetic  a  deductive  science,  is  tho  fortimate  appli- 
eabilhy  to  it  of  a  law  Bu  conipreliun.s)ve  as  "  The  sums  of  equals  are 
juals :"  or  (to  expreas  the  same  principle  in  less  familiar  but  more 
characteristic  language).  Whatever  is  marte  up  of  paits  ia  made  up  of 

[the  parts  of  thu^e  part».     This  truth,  obvious  to  the  senses  in  all  case* 

Which  can  be  fairly  referred  to  their  decision,  and  so  general  as  to  be 
oooxtunuive  with  nature  itself,  being  true  of  all  sorts  of  ]>henumona  (foi 
all  admit  of  being  numbered),  must  be  considered  an  inductive  truth, 
or  law  of  nature,  of  tlio  highest  order.  And  every  arithmetical  opera- 
lion  is  an  application  of  this  law,  or  of  other  laws  capable  of  being  de> 
duced  from  it.  This  is  our  warrant  for  all  calculations.  Wo  believe 
that  five  and  two  are  equal  to  seven,  on  the  evidence  of  this  inductive 
law.  combined  with  the  definitions  tif  those  numbers.  We  arrive  at 
that  conclusion  (as  all  know  who  remember  how  they  first  learned  it) 
by  adiling  a  ningle  unit  at  a  time :  6  +  1=6,  therefore  5  -f-  1  +  1  ="  6 
+  1=7:  and  again  2  =  1  +  1,  therefore  5  +  2  =  5  H-  1  +  1  =  7. 

^  6.  Innumerable  as  are  the  true  propositions  which  can  be  formed 
concerning  particular  numbers,  no  adequate  conception  could  bo  gained, 
from  these  alone,  of  the  extent  of  the  truths  comptwing  the  science  of 
number.  Such  propositions  as  wo  have  spoken  of  are  the  least  gen- 
eral of  all  numerical  truths.  It  is  true  that  even  these  arc  coexteosive 
with  all  nature:  the  properties  of  the  number  four  are  true  of  all  ob- 
jects that  are  di^-tsiblc  into  four  equal  parts,  and  all  objects  are  either 
actually  or  ideally  so  divisible.  But  the  propositions  which  compose 
the  science  of  algebra  are  true,  not  of  a  particular  number,  but  of  all 
numbers  ;  not  of  all  things  under  thu  condition  of  being  divided  in 
a  particular  way,  but  of  all  thitigt)  under  the  condition  of  being  divided 
in  an_y  way-^K^f  biiing  designated  by  a  number  at  all. 

Since  it  is  impossible  for  differouC  numbcni  to  have  any  of  their 
moAoii  of  formation  completely  in  common,  it  looks  like  a  paradox  to 
•ay,  that  all  propositions  which  can  be  made  concerning  numbers  relate 
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to  their  modes  of  formation  from  other  numbers,  snd  yet  that  tbeie 
are  projioBitions  wbtch  are  iruo  of  all  nuiiiLiers.  But  this  very  paradox 
leads  to  thn  real  principle  of  generalization  concerning  the  propertits 
of  nurahers.  Twu  dinercnt  numWm  caimut  bo  fdrrovd  in  the  same 
niQiiiiLM-  frniii  the  B3rnc  numbers;  but  they  may  be  formed  in  ilro  HamQ 
manner  from  di6*ercut  nonben;  as  nino  w  formed  from  three  hy  mul- 
tiplying it  into  itself,  oiul  Mxteen  is  furnit-d  from  fuur  by  the  same 
proce-ss.  Thns  there  arises  a  claMiBcation  of  modea  of  formation,  or. 
m  the  language  commonly  iiacd  by  maihemaiiciana,  a  claa«iAcattan  of 
Functions.  Any  number,  coiiMdui-cd  as  farmod  frinn  any  other  num- 
ber, is  called  a  lijnctinn  of  it ;  and  there  are  as  many  kindif  of  functidiw 
aa  there  are  roodee  of  formation.  The  aimple  iunctiona  are  by  no 
rocana  nunicnmsi,  must  fuucliuns  beuig  formed  by  tho  combiiiatiaa  of 
several  of  the  operatious  wliich  form  simple  funciions.  or  by  successire 
repedtioDs  of  some  one  of  those  operations.  The  simple  Ainctiona  of 
any  number  x  are  all  reducible  to  the  following  forms:  x  +  a,  x  — a, 

a  x,  — .  x*,  Mf^,  log.  X  (to  the  baee  a),  and  the  same  expreestons 

%Tirird  by  putting  x  for  a  and  a  for  x,  whereTer  that  anhfrtituiion  would 
niter  the  value:  to  which  purlmps  we  aught  to  ndd  (with  M.  Comte) 
Bin  X,  Bnd  arc  (sin  =  x).  All  other  functions  of  x  are  formed  by 
putting  some  one  or  more  of  the  simpio  functions  in  the  place  of  z 
or  a,  and  subjecting  them  to  the  same  elementary  openiliona. 

In  order  to  carry  on  general  reasonings  on  the  subject  of  KuaetioM, 
we  re<)itire  a  nomencluture  eiiabliug  us  to  express  any  two  numbers 
by  names  which,  without  specifying  what  particular  numbers  they  are, 
shall  show  what  function  each  is  of  tho  other;  or,  in  other  words,  shall 
put  in  evidence  their  mode  of  formation  from  one  anofher.  Tho  sys- 
tem of  general  language  called  algobmiral  notation  does  this.  ITte 
expressions  a  and  a'+3a  denute,  the  one  any  number,  the  other  the 
number  formed  from  it  in  a  particular  manner,  'llic  expre««ions 
a.  b,  n,  and  (a  +  b)',  denote  any  three  Dttmbers,  and  a  fourth  ^vhich  Is 
formed  from  them  io  o  certain  mode. 

The  following  may  he  stated  as  the  genernl  problem  of  tho  algo- 
braical  calculus :  F  being  a  certain  function  of  a  given  number,  to  find 
what  function  F  will  l>o  of  any  function  of  that  immber.  For  example, 
a  binomial  a  -^-b  is  a  function  of  iis  two  parts  a  nnd  h,  and  the  parts 
are,  in  their  turn,  functions  of  a  4-  i '  now  {a  +  A)"  is  a  certain  function 
of  tho  binomial ;  what  function  will  this  be  of  a  and  b,  and  the  two 
parts  1     The  answer  to  thia  question  is  the  binomial  theorem.     Hie 

formula  (o  -f-  i)"  =  a"  +  '7  «'"'&  H — -j-s-  «""*i'+.  &c,,  Bbon-sin  what 

manner  the  number  which  is  formed  by  midtiplying  n  -f-  i  into  itself 
n  timori,  might  be  formed  wiihoot  that  process.  (lirectly  fjom  a,  6,  and  ». 
And  of  this  nature  are  all  the  theorems  of  the  science  of  number. 
They  assert  the  identity  of  tho  result  nf  diflerent  modes  of  formation. 
They  affirm  that  some  mode  of  formation  from  x,  and  some  mode  of 
formation  from  a  certain  function  of  x,  produce  tho  same  number. 

Besides  these  general  theorems  or  Ibrmulae,  what  remains  in  tlie 
algebraical  calculus  ts  the  resolution  of  equations.  But  the  resolution 
of  an  equation  is  also  a  theorem.  If  the  equation  be  i*  +  ax  =  A,  the 
resolution  of  tliis  equation,  viz.,  x=  ~^a  ±  ^~jfaM-^,  i«  a  general 


BUCAINJHO   LAWI   OF    NATUtE.  860 

propositiou,  which  may  be  re^farded  as  an  answer  to  tho  queptioo,  If  b 
IB  a  coTtain  function  of  x  and  a  (namely  x*  -{-  ax),  what  fiinction  is 
X  oi  b  and  a1  The  resolution  of  equations  is,  therefore,  a  mere 
variety  of  the  general  problem  as  above  stated.  The  problem  is— 
Given  a  function,  what  function  is  it  of  some  other  function  1  And,  in 
the  resolution  of  an  equation,  the  question  is,  to  find  what  function  of 
one  of  its  own  functions  the  number  itself  is. 

Such  as  above  described,  is  the  aim  and  end  of  the  calculus.  As 
for  its  processes,  every  one  knows  that  they  are  simply  deductive.  In 
demonstrating  an  algebraical  theorem,  or  in  resolving  an  equation, 
we  travel  from  the  aatym  to  the  (jw^siitwn  by  pure  ratiocination ;.  in 
which  the  only  premisses  introduced,  besides  the  original  hypotheses, 
are  the  fimdamental  axioms  already  mentioned—that  things  equal  to 
the  same  thing  are  equal  to  one  another,  and  that  the  sums  of  equal 
things  are  equal.  At  each  step  in  the  demonstration  or  in  the  calcu- 
lation we  apply  one  or  other  of  these  truths,  or  truths  deduced  from 
them,  as,  that  the  differences,  pi>oductB,  &c,  of  equal  numbera  an 
equal. 

It  would  be  inconsistent  with  the  scale  of  this  work,  and  not  nef»s- 
sary  to  its  design,  to  carry  the  analysis  of  the  truths  and  processes  of 
algebra  any  further ;  which  is  moreover  the  less  needful,  as  the  task 
has  been  recently  and  thoroughly  performed  by  other  vrriters.  Profes- 
sor Peacock's  Algebra,  and  Mr.  Whewell's  Doctrine  of  Limit*,  should 
be  studied  by  every  one  who  desires  to  comprehend  the  evidence  of 
mathematical  truths,  and  the  meaning  of  the  obscurer  processes  of  the 
calculus ;  while,  even  after  mastering  these  treatises,  me  student  will 
have  much  to  learn  on  the  subject  firom  M.  Comte,  of  whose  admirable 
work  one  of  the  moat  admirable  portions  is  that  in  which  he  may 
truly  be  said  to  have  created  the  philosophy  of  the  higher  mathe- 
matics.* 

§  7.  If  the  extreme  generality  and  remoteness,  not  so  much  fi:t>m 
sense  as  from  the  visual  and  tactual  imagination,  of  the  la-yn  of  number, 
render  it  a  somewhat  difficult  effort  of  abstraction  to  conceive  those 
laws  as  being  in  reality  physical  truths  obtained  by  observation ;  the 
same  difficulty  does  not  exist  with  regard  to  the  lavra  of  extension. 
The  facts  of  which  those  laws  are  expressions,  are  of  a  kind  peculiarly 
accessible  to  the  sense,  and  suggesting  eminently  distinct  images  to  the 
fancy.  That  geometry  is  a  strictly  physical  science  would  doubtless 
have  been  recognized  in  all  ages,  had  it  not  been  for  the  illusions  pro- 
duced  by  two  causes.  One  of  these  is  the  characteristic  property, 
already  noticed,  of  the  facts  of  geometry,  that  they  may  be  collected 
from  our  ideas  or  mental  pictures  of  objects  as  effectaaUy  as  from  the 
objects  themselves.  The  other  is,  the  demonstrative  charat^r  of 
geometrical  truths ;  which  was  at  one  time  supposed  to  constitute  a 
radical  distinction  between  them  and  physical  truths,  the  latter,  at 
restir^  on  merely  probahU  evidence,  bemg  deemed  essentially  nncer* 

*  In  the  concluding  pages  of  hU  Caara  d«  PUbaspUi  PniJ^ntt  of  whieh  the  fiul  volniDe 
hw  but  recently  Appeared,  M.  Comta  snnoaocee  the  intention  of  IwiMftar  producing  a 
special  aitd  systematic  woHt  on  the  PhilOMiphx  of  Hathematica.  All  competent  judges 
who  are  acquainted  with  what  M.  Corote  has  already  aceompHshed  in  that  great  depait- 
m«it  of  the  pbilceopby  of  the  seieDiea,  will  look  with  the  higheat  txpectstioiM  to  tUa 
promised  treatise. 
3A 
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t»iii  and  unprnciBo.  The  advance  of  knowledge  has,  faowerer,  made 
it  manilest  that  phyisical  acience,  in  it«  better  understood  bntiicht^s,  is 
quiie  as  domonstrative  as  geoniBCry :  the  task  of  dcdiiring  iui  details 
mim  B  few  comparatively  simple  principles  beuig  found  to  be  anything 
but  tho  impoBSibilily  it  was  nnce  supposed  to  be ;  and  (lie  notion  tk 
tfao  superior  certainty  of  gcomecr)'  l>eing  an  iUiiHion  an^iing  trtmi  the 
ancient  prejudice  which  in  that  science  mistakes  tho  ideal  data  from 
which  we  reason,  for  a  peculiar  class  of  realities  while  thecorreftpo»d- 
ing  ideal  data  of  any  deductive  physical  science  are  recognuted  as 
what  they  really  are,  mere  hypotheses, 

Kvery  theorem  in  goometi^  is  a  law  of  external  nanire.  and  migfat 
have  been  ascertained  by  generalizing  from  obAer%'arion  and  oxperi- 
meiit,  which  in  this  case  resolve  Lhemsclves  into  comparison  and 
neuRirement.  Hut  it  was  found  practicable,  and  being  practicable, 
vraa  desirable,  to  deduce  these  truths  by  ratiocination  from  a  small 
number  of  general  laws  of  nature,  the  certainty  and  univerBality  ol 
which  was  obvious  to  the  most  careless  observer,  and  which  compoM 
tlie  first  pnnciplcs  and  ultimate  premisses  of  the  science.  Among 
these  general  laws  must  be  included  the  same  two  which  wo  have 
noticed  as  ultimate  principles  of  the  Science  of  Number  also,  and 
which  are  applicable  to  every  description  of  quantity;  viz.,  tho  sums 
of  equals  arc  equal,  and  things  which  urc  equal  to  the  same  thing;  are 
equal  to  one  another;  the  latter  of  which  may  ho  expressed  in  a  manner 
more  suggestive  of  llie  inexhuiistihh;  raiihitude  of  its  consequencea  bv 
the  following  terms :  Whatever  is  equal  to  any  one  of  a  number  of 
equal  magnitudes,  is  equal  to  any  other  of  them.  To  these  two  must 
be  added,  in  eeomelry,  u  third  law  of  equality,  namoly,  that  linos, 
surfaces,  or  solid  spaces,  which  can  be  so  applied  to  one  another  as  to 
coincide,  are  equal.  Some  writers  have  asserted  that  this  law  of  natnre 
is  a  mere  verbal  definition:  that  the  expression  "equal  magnitudes" 
meant  nothing  but  magnitudes  which  can  1>o  so  applied  to  one  another 
aa  to  coincide.  Hut  in  this  opinion  I  cannot  agree.  The  equality  of 
two  geometrical  magnitudes  cannot  differ  fundamentally  in  its  ntUun; 
from  the  equality  of  two  weights,  two  degrees  of  heat,  or  two  portions 
of  duration,  to  none  of  which  would  this  pretrndrd  definition  of  equal- 
ity be  suitable.  None  of  those  things  can  he  sn  applied  to  one  another 
as  to  coiitcide,  yet  wo  perfectly  understand  what  we  mean  vrhen  we 
call  them  equal.  Things  are  et^ual  in  raagiiiludu,  as  things  are  equal 
in  wei^t,  when  they  are  felt  to  be  exactly  similar  in  respect  nf  the 
attribute  in  which  we  compare  ihom :  and  the  application  of  rbe  ob- 
jects to  each  other  in  the  one  case,  like  the  balancing  them  with  a  pair 
of  scales  in  the  other,  is  but  a  mode  of  bringing  them  into  a  po«itian 
in  which  our  oensea  can  recognize  deficiencies  of  exact  resemblantsp 
that  would  otherwise  escape  our  notice. 

Along  with  these  three  general  principles  or  axioms,  the  remainder 
of  tlie  premisses  uf  goomctiy  consist  of  tne  so-called  definitions,  that  is 
to  say,  propOAitions  asserting  the  real  exi9ten<^  of  the  variotis  objects 
therein  designated,  together  with  some  one  property  of  each.  In  some 
cases  more  than  one  property  is  cummunly  assumed,  but  in  no  case  is 
more  than  one  necessary.  It  is  assumed  that  there  arc  such  things  in 
nature  as  straight  lines,  and  that  any  two  of  them  setting  out  from  the 
name  point,  diverge  more  and  more  without  limit.  This  assumption, 
(which  includes  and  goes  beyond  Euclid's  axiom  that  two  straight 
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linos  cannot  inclose  a  «pace,)  is  as  indispensable  in  geometry,  and  as 
evident,  resting  upon  as  simple,  familiar,  and  universal  obserrulion,  as 
Buy  uflhc  other  axioms.  It  is  also  assumed  that  straight  lines  dtver}(0 
Drum  one  another  in  different  degrees;  in  other  words,  that  ihere  are 
touch  tilings  as  angles,  and  that  ihey  are  capable  of  being  equal  or  un- 
oquaL  It  is  asGuinetl  that  there  is  such  a  thing  as  a  circle,  and  (hat  all 
its  radii  are  equal ;  such  things  as  ellipses,  and  that  the  sums  of  the 
focal  distances  aie  equal  for  every  point  in  an  ellipse ;  such  things  M 
parallel  Uuoa*  and  that  those  lines  are  everywhere  equally  diatanL* 

{  S.  It  is  a  matter  of  something  more  than  curiosity  to  consider  tu 
what  pocultarity  of  the  phy&ical  truths  which  are  the  subject  of  goom- 
etry,  it  is  owing  that  ihey  cab  all  be  deduced  from  so  small  a  number  of 
original  preraissfM :  why  it  in  that  we  can  set  out  from  only  one  chai-ac- 
teristic  property  of  each  kind  of  phenomenon,  and  with  that  and  two 
or  three  general  truths  relating  lo  equality,  can  travel  from  mark  to 
mark  until  wc  ulKain  a  vaat  body  of  durivuiivc  truths,  to  all  appear- 
ance extremely  unlike  those  elementary  ones. 

The  explanation  of  this  remarkable  fact  seems  to  lie  in  the  following 
circumstances.  In  the  first  place,  all  quesliotis  of  position  and  figure 
may  be  resolved  into  questions  of  magnitude.  The  position  and  figuro 
of  any  abject  is  determined,  by  detetmining  the  position  of  a  sufficient 
number  ot  points  in  it ;  and  the  position  of  any  point  may  be  deter- 
mined by  Uie  magnicuda  of  throe  rectangular  coorilinatea,  that  is,  of 
the  perpendiculars  dravm  from  the  point  to  three  axes  at  right  angles 
to  one  another,  arbitrarily  selected.  By  this  trausfbrmotion  of  all  ques* 
tioaa  of  quality  into  questioas  only  of  quantity,  geometry  is  reduced  to 
the  single  problem  of  the  measuremfmt  of  magnitudes,  that  is,  the 
ijtcertainmetit  of  the  equalities  which  exist  between  them.  Now  when 
we  consider  (hat  by  one  of  the  general  axioms,  any  equality,  whan 
ascertained,  is  proof  of  as  many  other  equalities  as  there  are  other 
things  equal  to  either  of  the  two  equals ;  and  that  by  another  of  tboee 
axioms,  any  aKrcrtuined  equality  is  proof  of  the  equality  of  as  many 
pairs  of  magnitudes  as  can  be  formed  by  iJic  numerous  operations  which 
resolve  themselves  into  the  addition  of  the  cquaU  to  tlicmsclves  or  to 
other  equals:  we  cease  to  wonder  that  in  pmponion  an  a  Bcience  ts 
convaraant  about  equality,  it  should  afford  a  more  copious  supply  uf 
marks;  and  thai  tlio  scioacos  of  number  and  extension,  which  are  con- 
versant with  little  else  than  equality,  should  be  the  moat  deductive  of 
all  the  sciences.  ' 


*  UewDetcrK  hsvr  nraitlly  prefnnvd  to  ilelind  psnilltl  line*  by  the  ptxtpcHy  of  twtng  n. 
ihe  Mine  plarw  nin)  after  mMtinx.  Thb,  however,  hu  rendered  il  ruteamuj  for  tbom  to 
uMime,  u  un  tuUlilional  aiiom,  sotoe  other  propeity  of  peralLel  lines ;  uul  tm  unntisfac- 
tory  inaniMsr  in  which  properttei  for  ihat  purpoK  have  be«n  •Dl«eied  hj  EuclM  and  Mh«ra 
hu  alwayi  b«en  deemM  th«  opprobrium  of  elcinontaryiccoinctnr.  Evrn  a«  a  rerbvl  delini- 
tioi.  e^ni'di*Uiicc  ias  (itier  property  to  ehanatmtu  patalMa  lif,  Hince  U  U  ihe  aUnbuUi 
nMf  uiviilvnl  in  tba  aiguficalioR  (k  the  luiinr.  If  to  bt  in  Ih^  same  ptanaiti>d  nerer  to 
olMt  w«r«  all  that  ia  ntciuit  by  being  paralh-l,  to  should  feel  no  incontrailjr  in  apeakinK  of 
I  a  cuire  a»  p«ralLel  Co  its  asymptote.  The  meamajr  »■'  pnrallH  btma  a,  lines  which  puraa* 
HKtIy  the  same  ilircclion,  atwt  which,  tbmefore,  iicitliej'  approach  nearer  iwr  f<i  furtbci 
fraqt  one  another  ;  a  concrplion  nifKest«d  at  onc«  by  the  cunt«mplBlioo  of  naluro.  That 
the  ItDN  will  nerrT  meet  ia  <if  courts  implied  in  the  more  compronenun  propoeitton  that 
tliejr  are  everywhere  e^uully  ilwiani.  And  Llini  any  atrsieht  linca  which  are  tnifaa  fiao 
p]an«  and  not  r-cjui-dutant  will  ceftamly  im-*!,  nmy  Im  ilrcnon.it rated  in  the  moil  njld 
roaonrr  (roni  the  fiindAin«ntal  properlr  of  atraight  linca  a>«uiiiMl  in  ihn  uxt,  vie.  that  if 
Uiey  ant  out  from  the  aame  point  lh«y  airatfe  mon  and  mora  without  lunii. 
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There  aro,  morAover,  two  or  three  of  the  prindpal  lawA  of  ipace  or 
extenftion  which  aro  unuatiaDy  fitted  for  rendering  one  position  or 
magnitude  a  mark  of  another,  and  thereby  coiiirihutinj;  to  render  the 
science  largely  dednrtire.  Firrt;  the  magnitudea  of  inr]r>8cd  Apacee. 
whether  superficial  or  suUd,  Hre  completely  determined  by  the  mogm- 
tudes  of  the  lines  and  .inglcR  which  l>nnnd  them.  Secondly,  the  IcDgtb 
of  any  hne,  whether  utraighi  or  cuiTe,  is  measured  (certain  ot}»er  things 
being  given,)  by  the  angle  which  it  aubtciidn,  and  rice  r^r^d.  LaatlVi 
the  angle  which  any  two  Btraight  linesmake  with  each  other  at  an  inac- 
ceiifiible  potni,  iK  mcaatircd  by  the  angles  they  severally  make  n*ith  any 
third  line  we  chouiKi  to  eclect.  By  means  of  these  general  laws,  the 
measurement  of  all  lines,  angle*,  and  ftpnrea  whatsoever  might  be 
accomplished  (to  borrow  an  obeervation  from  M.  Comte),  by  measuring 
a  single  atraightlino  and  a  sufSciont  number  of  angles ;  which  in,  indeed 
ll»e  plan  actually  pursued  in  tiio  rrigonomerrir,Ql  survey  of  a  country; 
and  fortunate  it  is  that  this  is  practicable,  the  exact  meafiurcment  i^ 
Htraight  Uiies  being  difficult,  but  that  of  angles  very  easy.  Three  fnch 
generalizations  aA  the  foregoing  afford  such  facilities  for  the  indirect 
measurement  of  magnitude:*,  (by  supplying  us  with  known  lines  or 
angles  wliiehare  moriie  of  the  magnitude  of  unknown  ones,  and  therehy 
of  the  spaces  which  they  inclose)  that  it  is  easily  conceivable  how  from 
a  few  data  we  can  go  on  to  ascertain  the  niuguitude  of  an  indefinite 
multitude  of  linesn,  angles,  and  spaces,  which  we  could  not  easily,  or 
could  not  at  all,  measure  by  any  mure  direct  procem. 

§  9.  Such  are  the  few  remarks  which  it  seemed  necessary  to  inaki> 
in  this  place,  rospocting  the  lows  of  nature  whlrh  arc  the  peculiar  sub- 
ject of  the  scJencea  of  number  and  extension.  The  immense  part  which 
thoAC  laws  take  in  giving  a  deductive  cbaraptcr  to  the  other  depan- 
ments  of  physical  science,  is  well  known  ;  tind  is  not  surprising,  when 
wo  consider  that  all  catucs  opci-ate  according  (o  mathematical  laws. 
The  cfft-^rl  is  alwa^'s  dc|)Ondent  upon,  or,  in  iniitbcmalicnl  langni 

a  function  of,  the  (juantity  of  the  agent ;  and  genprallv  of  ir«  p(     

also.  We  cannot,  ihcrelore,  reason  respecting  causation,  niihout  intim* 
ducing  considerations  of  quantity  and  extension  at  cver^- step ;  and  if 
tite  nature  of  the  phenomena  admits  of  our  obtaining  numerical  data  of 
aufEcient  accuracy,  tlie  \a\vs  of  ifuantity  become  the  grand  instrumenti 
fior  calculating  forward  to  an  oftect.  or  backward  to  a  cause.  That  in 
all  other  sciences,  as  well  as  in  geomctr}',  questions  of  quality  are 
acarcely  over  independent  of  questions  of  quantity,  may  be  seen  from 
the  most  familiar  phenomena.  Kven  when  several  colors  arc  mixed  on 
a  i>ainter'a  pallet,  the  comparative  quantity  of  each  entirely  datcn- 
mines  the  color  of  the  mixture. 

With  this  mens  suggestion  of  the  general  causes  which  render  math - 
amaiical  principles  and  pruceiwes  so  predominant  in  tliose  deductive 
sciences  which  afford  precise  numerical  data,  I  must,  on  the  present 
occasion,  content  myBolf;  referring  the  reader  who  desires  a  thorough 
acquaintance  with  this  great  aubjoct,  to  the  fiTHt  two  >*olumes  of  M. 
jUomto'B  systematic  work.  h 

>    Id  the  same  work,  and  more  particularly  in  tlie  third  voluraa,  aro  ^ 
alno  fUly  discuswed  the  necessary  limits  uf  the  applicability  of  mathe- 
matical principles  to  the  improvonwnl  of  other  sciences.     Such  prin- 
ciples are  manifestly  inapplicable,  where  the  cansei  on  which  any  claw 
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bf  phenomena  depend  are  bo  imperfectly  accessibia  to  our  obscrvaiton. 
thai  wc  caimul  asccrluin,  by  a  pniper  iiiiluctUfii,  tlitrir  numerical  laws; 
pr  wliere  llie  caunen  are  m>  numeroiu,  and  intermixed  in  so  complex  a 
manner  with  ono  another,  that  e%'en  supposiiij^  tboir  Hws  known,  the 
computation  of  ihe  af^regaie  effect  Tranacond«  iho  powers  of  tbo  cal- 
culus Bs  it  ift,  dr  as  it  ii  over  likely  to  be ;  or  lastly,  wberr  the  ratinea 
elvea  mro  in  a  state  of  porpotnal  fluctuation, .  aa  in  physiology, 
tin  mora,  if  ponsible,  in  the  social  science.  As  M.  Conitc*  well 
red,  ihe  mathematical  solutions  of  physical  qucstionn  bernme 
progressively  more  difficult  and  mvro  iniporfvct.  in  proportion  as  ilie 
qucAtions  divest  tbem-telvea  of  their  abntmct  and  hypothetical  character, 
mid  approach  nearer  to  the  degree  of  complication  accnaJly  existing  in 
Dature;  iiiAomuch  that  beyond  the  Umita  of  astronomical  phenomenn, 
uid  of  those  most  nearly  onaloi^ouit  to  them,  mathemolical  accuracy  in 
pcnorally  obtained  "  at  tlie  expense  of  the  reality  of  ihe  inquiry  j" 
while,  even  in  airtronomtcal  question!).  "  notwithiitauding  the  admirable 
simplicity  of  tiieir  matlmmatiral  elemt^ntK,  our  feeble  intelligence 
l>ecomes  incapable  of  following  out  etfectuaily  the  logical  combinations 
of  the  laws  on  wliich  llio  phenomena  ore  d«.'{>cndL'nt,  aa  soon  aa  we 
attempt  to  lako  into  simullancous  consideratirin  more  than  two  nr  throe 
ais«)tial  influences."  Of  thia.  the  problem  of  the  Three  Bodies  baa 
already  been  cited  by  n»,  more  tlian  once,  as  a  remarkable  inulance; 
the  compleio  solution  of  so  comparatively  ftimplo  a  question  having 
vainly  tried  the  skill  of  the  must  profound  mathematicians.  We  may 
conceive,  then,  how  chimerical  would  be  the  hope  that  mathematical 

Srinciples  could  ever  be  advantageously  applied  to  pht^nomena  depon- 
ent upon  the  mutual  action  of  the  innumerable  minute  jjartide^  of 
bodies,  as  those  of  chemistry,  and  still  more,  of  physiology ;  anJ  for 
Kimilar  reaaons  those  principles  must  be  for  ever  inopplivublc  to  the 
still  more  complex  inquiries,  the  subjecta  of  which  are  phenomena  of 
society  and  government. 

The  value  of  mathematical  insmiction  aa  a  preparation  for  those 
moni  lUfficult  investigations,  consists  in  the  applicability  not  of  its 
,diK;lrincs,  hut  of  its  method.  Matheiniitic^s  will  ever  remain  the  most 
perfect  typo  of  the  Deductive  Method  in  general;  and  the  applications 
of  mathematics  to  the  simpler  branches  of  physics,  furnisu  the  only 
school  in  which  philosophers  can  eflectually  loam  the  most  difficult  and 
important  portion  of  their  art,  the  employment  of  the  laws  of  simpter 
plionumcna  fur  explaining  and  predictmg  those  of  the  more  complex. 
Tbeae  grounds  are  quite  sufficient  for  deeming  mattiemotical  training 
an  indispensable  basis  of  real  scientilic  <Klucation,  and  regarding,  with 
Plato,  nne  who  is  dyffwfJcr^f/TOf ,  as  wanting  in  ono  of  the  most  essential 
qualifications  for  the  successful  cultivation  of  the  higher  hranchea  of 
.philosophy. 
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CHAPTER  XXV. 
or  THE  GBotrMw  or  disbeuet. 

§  L  l^BB  method  of  arririiig  at  geneml  truths,  or  gODoral  pnnio- 
ftitions  fit  to  bo  believed,  and  the  nature  of  the  evidence  on  which  they 
are  g-roundcd,  have  been  diBCiUMivd,  u»  far  us  space  aud  the  wriicr'a 
&cufceA  permitred,  in  the  iwpnij--fuiir  preceding  chanters.  But  the 
reHult  of  the  examinalion  of  evidence  la  not  always  bcliof,  norercD 
Buspenaion,  of  jud^piicut;  it  is  sometimes  disbelief.  Tlie  pfailosophj, 
therefore,  of  indurJion  and  oxperimemal  int^uirj  is  iocomnlete,  unlcaa 
the  grounds  not  only  of  belief,  hut  of  disbehcf,  are  treated  of;  and  lo 
this  topic  we  ithall  devote  one,  and  the  hnal  chapter. 

By  disbelief  is  not  here  to  be  understood  the  mere  ahaenoe  of  belief 
The  ground  for  abstaining  &Dm  bcUof  is  simply  the  absence  or  in- 
sufficiency of  proof;  and  in  considering  what  ih  sufficient  evidence  to 
fluppoit  any  given  conclusion,  we  have  already,  by  implication, 

aiuercd  what  evidence  i»  not  sufTicietit  for  the  same  purptwe.     B]    

belief  irt  here  meant,  not  the  Blatc  of  mind  in  which  we  are  ignorant, 
and  form  no  opinion  upon  a  subject,  but  that  in  which  we  are  fully 
persuaded  that  some  opinion  is  not  true ;  insomuch  that  if  evidence, 
even  of  groat  slrenglli,  (whether  grounded  on  the  testimony  of  others 
or  on  our  own  upparelit  perceptions,)  were  produced  in  favor  of  the 
opinion,  wo  should  believe  that  the  witnesses  spoke  falsely,  or  thiit 
they,  or  ourselves  if  we  were  the  direct  percipients,  were  muiBken. 

Thrit  there  are  such  casea,  no  one  is  hkely  to  dispute.  AuertioDs 
fur  which  there  is  abundant  positive  evidence  are  often  disbelieved,  on 
account  of  what  is  called  their  improbability,  or  impossibility.  And 
the  question  fur  consideration  ia,  what,  in  the  present  case,  these  words 
mean,  and  how  far  and  under  what  circumstancee  the  properties  which 
they  express  are  sufficient  grounds  for  disbelief. 

^  S.  It  is  to  be  remarked  in  the  tirst  place,  that  the  positive  evidence 
produced  in  support  of  an  assertion  which  is  nevertheless  rejecicnl  on 
the  score  of  impossibility  or  imjirobabiUly,  is  never  such  as  amounts  to 
full  proof.  It  is  always  grounded  upon  some  apjiroximatogenonilisB* 
don.  The  fart  may  have  been  asserted  by  n  hundred  witnesses ;  but 
there  are  many  exceptions  tu  the  untvcrsaliiy  of  the  generalization 
Elmi  what  u  hundred  wiine&ses  affirm  is  true.  We  may  seem  to  our- 
selves rn  have  actually  seen  the  fiict:  hut,  thai  we  really  see  what  we 
think  wc  see,  is  by  no  means  an  uuiverwul  truth;  uur  orguiis  may  hare 
been  in  a  morbid  state,  or  we  may  have  inferred  something,  and 
imagined  that  wo  perceived  it.  The  evidence,  then,  in  the  affirmative, 
being  never  mure  than  an  upprexiniate  gcncratizalion,  all  will  depend 
upon  what  the  evidence  in  the  negative  is.  If  that  also  rests  upon  an 
approximate  generalization,  it  is  a  case  for  comparison  of  probabilitiea. 
If  the  approximate  generalizations  leading  to  the  affirmative  are,  when 
added  together,  less  strong,  or  in  other  words,  further  removed  from 
universality,  than  the  approximate  gone ruHzut ions  which  support  the 
negatlTe  aide  of  the  quphtion,  ihn  proposition  is  (laid  to  1h>  ini|iru~ 
and  ii  to  be  disbelieved,  provisionally.     If.  howevor,  an  alleged 
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ue  in  contradictinn,  not  to  any  niimbor  of  approximate  generalizations, 
out  to  a  completed  generalization  grounded  upon  a  rigorous  iuduction, 
it  a  said  to  be  impossible,  and  is  to  be  disbeUovcd  totally. 

This  last  priiicijilc,  simple  and  evident  aa  it  appears,  is  the  docainB 
\rliich,  on  the  occasion  of  an  attempt  to  apply  it  to  tbe  queauon  of  tlic 
credibiKty  of  miracles,  excited  so  violent  a  controversy.  Hume's  cele- 
brated principle,  that  notliing  is  credible  which  is  contradictory  to  ex- 
perience, or  St  variance  with  laws  of  natttrc,  is  uiurely  this  very  plain 
and  harmless  proposition,  that  whatever  in  contradictory  lo  a  complete 
induction  13  incredible.  That  such  a  maxim  as  tliia  should  either  be 
accounted  a  dangerous  heresy,  or  mistaken  for  a  great  and  nxonditu 
truth,  speaks  ill  for  the  state  of  philosophical  speculation  on  such  sub- 
jects. 

But  docs  not  (it  may  bo  a»ked)  the  very  statement  of  the  proposition 
imply  a  contradiction  '.  An  alleged  fact,  according  to  this  theory,  is 
not  to  l>e  believed  if  it  contradict  a  completo  induction.  But  it  is 
essenual  to  the  completeness  of  an  induction  that  it  slmll  not  contra- 
dict any  known  fact.  Is  it  not  then  ^  petit  to  prindpii  to  say,  that  the 
fact  ought  to  be  disbeUovcd  because  the  iiiduciiou  opposed  to  it  is  com- 
plete 1  How  can  we  have  a  right  to  declare  the  mduciion  comi>leie, 
while  facts,  supported  by  credible  evidence,  present  thenuelves  m  op- 
position to  it  I 

I  answer,  wa  have  that  right  whenever  the  scientific  cations  of  in- 
duction give  it  to  us;  that  is,  whenever  the  induction  can  be  complete. 
We  have  it,  for  example,  in. a  case  of  causation,  iu  which  there  has 
been  on  experimentum  crucu.  If  an  antecedent  A,  superadded  to  a 
set  of  antecedents  iu  all  other  respects  unaltered,  is  followed  by  an 
efFect  H  which  did  not  exist  beiore,  A  is,  in  that  in.sr^nce  at  leasts 
the  cause  of  B,  or  a  necessary  part  of  that  cause;  and  if  A  be  tried 
again  with  many  totally  different  Helit  nf  antecedonLi  and  B  stiU  fol- 
lows, then  it  is  the  whole  cause.  If  these  observations  or  experiments 
have  been  repeated  so  often,  and  by  so  many  persons,  as  to  exclude 
sit  ituppo.<tition  of  error  in  the  obder\*er,  a  law  of  nature  in  pstablifthed ; 
and  so  long  us  this  law  is  recuivod  a.-«  such,  the  assertion  that  on  any 
particular  occasion  A  Ktok  place,  and  yet  B  did  not  follow,  vithoHt 
an\f  couHtfracting  cause,  must  lie  disbelieved.  Such  an  asitertion  is  not 
to  bo  crodited  upon  any  leva  evidence  than  what  would  suflico  to 
overturn  the  law.  The  general  truths,  that  whatever  has  a  Iwginning 
has  a  cause,  and  that  when  none  but  the  sajne  causes  exist,  the  same 
elftictB  follow,  rest  \i\um  the  strongest  inductive  evidence  possible  [  the 
proposition  that  things  affirmed  by  even  a  crowd  of  respectable  wit- 
nmses  are  true,  is  bui  au  approximate  generalization ;  and — oven  if 
we  fancy  we  actually  saw  or  felt  the  fact  which  is  in  contradiction  to 
the  law— what  a  human  being  can  see  is  no  more  than  a  set  of  appear- 
ances ;  from  which  the  real  nature  m?  the  phenomenon  is  merely  an 
ioli^rence,  and  in  this  inference  appruximale  gen^.-rulixnlions  usually 
have  a  targe  share.  If.  therefore,  we  make  our  election  to  hold  by 
the  law,  no  tpiantity  of  evidence  whatever  ought  to  persuade  iis  that 
there  has  occurred  anything  in  contradiction  to  it.  If,  indeed,  the  eri- 
dunce  produced  is  such  that  it  is  more  llliuly  that  the  set  of  ubscr^'a- 
tions  and  expurimenls  upon  which  the  law  rests  should  have  been  in- 
accurately  performed  or  incorrectly  interprelod,  than  that  iho  evidence 
ID  questJQD  should  be  false,  we  may  believe  the  evidence ;  but  then  we 
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munc  abandon  the  law.  And  r>ince  the  law  was  received  on  whu 
seemed  a  complete  induction,  it  ciin  only  l»fl  rojeclcd  on  evidence 
equivalent ;  namely,  as  btniig  tneonsisivtit  nf>t  ^\^tll  any  number  uf  ap- 
proximate generalizationK,  but  tvith  itome  other  and  better  notabUdied. 
taw  of  nature.  Ttiis  extreme  case,  of  a  conflict  between  two  supp 
laws  of  nature,  has  probably  never  actuolly  occurred  where,  in  the 

Sruce«8  of  invesiigating  both  the  law«,  the  irm;  canons  of  ttcientiBc  in- 
uction  had  been  kept  In  view ;  but  if  it  did  occur,  it  must  terminate 
in  the  total  rejection  of  one  of  the  supposed  laws,  It  would  prove 
that  there  must  be  a  flaw  in  the  logical  process  by  which  cither  one  or 
iho  other  was  establifihed ;  and  if  tJiere  be  so,  that  Bupposed  gcnuml 
truth  is  no  truth  at  all.  We  cannot  admit  a  proposition  as  a  low  of 
nature,  and  yet  believe  a  fact  in  real  contradiction  to  it.  We  muat  djs- 
belicvtr  the  alleged  fact,  or  believe  that  we  were  mialaJccD  in  admiuing^ 
the  Huppotied  law. 

But  in  order  that  any  alleged  fact  should  be  contradictory  to  a  law  ci 
causation,  the  allegation  muiit  be.  nut  simply  tliat  the  cuuse  existed 
without  being  followed  by  the  eflbct,  for  that  would  bo  no  uncommon 
occurrence  ;  out  that  this  happened  in  the  absence  of  any  adequsta 
counteracting  cause.  Now  in  the  ca-H*of  an  alleged  mirade,  the  lUMer* 
tion  is  the  exact  oppoftilu  of  this.  It  is,  that  ihp  effect  waa  defeated, 
not  iu  the  absc-nce,  but  in  consequence,  of  a  countenittiuir  cause. 
nonii-ly,  a  direct  interposition  of  an  act  of  the  "ill  of  some  being  who 
has  power  ovtT  nature  ;  and  in  particular  of  a  being,  whose  will  having 
originally  endowed  all  the  causes  with  iliu  powens  by  which  they  pro- 
duce their  effects,  may  well  be  suppi'wed  able  to  couuteraci  them.  A 
niiracle  (as  was  justly  remarked  by  Brown*)  is  no  coDtrndictton  lo  the 
law  of  caune  and  etfect ;  :t  i«  a  new  effect,  iiuppoRed  to  be  prodociMj  by 
thu  introduction  of  a  new  cause.  Of  tlio  ude<)uacy  of  that  cauae.  if  it 
exist,  there  can  \to  no  doubl ;  and  the  only  uolecedent  improbability 
which  can  bo  ascribed  to  the  miracle,  ia  the  improbability  diat  luij  mich 
cause  had  existence  in  the  case. 

All,  therefore,  which  Hume  has  made  out,  end  this  he  must  be  con- 
sidered to  liave  made  out,  is,  that  no  evideuco  can  be  sufficient  to  praT« 
a  miracle  to  any  one  who  did  not  previously  believe  the  existence  of  i|i 
being  or  beings  with  supematuml  power  ;  or  who  believed  himself  to 
have  full  proof  that  the  character  or  the  Being  whom  he  recognizes,  is 
in  cut  I  distent  ivith  liin  having  Been  fit  to  interfere  on  the  occasion  in 
question.  The  truth  of  this  (however  fatal  lo  a  school  of  iheoloey 
which  has  recently  been  revived  in  this  countrj',  and  which  has  Im 
weakness  to  re»t  nil  the  evidences  of  religion  upon  trmlition  and  tes- 
timony) may  be,  and  is,  admitted  by  alt  defenders  of  revelation  who 
have  made  much  figure  as  Ruch  during  the  present  century.  It  i«  now 
acknowledged  by  nearly  all  the  ablest  writers  on  the  subjert,  that 
natural  religion  is  tho  neceeaary  l»asis  of  revealed ;  that  the  proofe  of 
Chriirtianity  prct>uppose  the  bring  and  moral  attributes  of  God ;  and 
that  it  is  tho  conformity  of  a  religion  to  those  attributes  which  de- 
termines whether  crfKlencn  ought  to  be  given  to  its  extomal  evi- 
dences; tliat  (as  the  propoaitinu  is  sometimes  oxpressed)  the  doctrine 
must  prove  the  miracles,  not  the  miracles  rlie  doctrine.  It  is  hardly 
OBceasary  to  poim  out  the  comptete  ncccirdance  of  these  views  with 
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the  opinioDS  which  (not  to  roencioii  other  testiroonieft)  ihe  New  Testii- 
inont  itself  shows  to  have  been  gcmcrally  provalent  iu  ihe  apostolic 
(igi! ;  when  it  *va»  believed  indeed  that  inirdclos  weio  iicccss<iry  as  cru- 
denti&ls,  and  tltnt  whoever  was  sent  by  Gnd  miint  have  the  piiwor  of 
working  lliom ;  but  no  oiio  dreamed  that  such  power  HufRccd  by  itae\t 
OS  proof  of  n  divine  mission,  and  St.  Paul  oxprcMiy  waniwl  ilic  churt'lims 
if  anyone  ram<i  to  thum  workint^  miracles,  tu  observe  what  he  tuught, 
and  unless  be  preached  "  OhriBi,  and  htm  crucilied,"  not  to  listen  to 
die  teaching.  There  is  no  rea>ion,  therefore,  that  timid  Christians 
should  shrink  from  acccptint;  the  logical  canon  of  the  Grounds  of  Dis- 
belief. And  it  iH  not  hazarding  much  to  predict  that  a  school  which 
gereinptorily  rejectfl  all  evidence*  of  religion,  except  auch  as,  when  re- 
ed npon  exclusively,  the  canon  in  ouestion  irreferaibly  condenuiA ; 
which  denies  to  mankind  the  ri^ht  to  jud^  of  reli^ioun  doctrine,  and 
bids  them  depend  on  miracles  as  their  aote  guide;  inuM,  in  the  present 
stste  of  the  human  mind,  inevitably  fail  in  its  attempt  to  put  itaelf  at 
the  bead  of  the  rulifpou^  feelings  and  convictions  uf  this  country  :  by 
whatever  lonnnng,  nrgumnntative  nkill,  and  ovctt,  in  many  roKpectd, 
comprehensive  views  of  human  oiTairs,  its  pecidiar  doctiines  may  be 
reco  in  mended  to  the  acceplauc<i  of  tbiukcni. 

§  3.  It  appears  from  what  has  been  snid ,  that  the  assertion  that  a  cause 
has  been  defeated  of  an  cfiect  which  h  connected  wiib  it  by  a  coraplutcly 
ascertained  law  of  causation,  iit  to  be  ilifbi-lievml  or  nor,  acconling  Id  the 
probability  or  iiupnibiibility  that  there  exiiited  in  the  purticniar  instance 
an  a«lenuate  coiiiiteracting  cause.     Tu  form  an  catiniote  of  litis,  is  not 

more  difticuk  than  of  any  other  probability.  Witli  regard  to  all  knoum 
oauses  capable  of  (^onnteracltng  the  given  causes,  we  have  generally 
sumo  previous  knowledge  of  the  fix;quency  or  rarity  of  their  occur- 
rence, from  which  we  may  draw  an  inference  as  to  tlte  antecedent 
improbability  of  their  haNnng  been  present  in  any  particular  case. 
And  neither  in  respect  lo  known  nor  unknotvn  cau.'ies  uru  we  required 
to  pronounce  upon  the  probability  of  their  exiiiing  in  nature,  but  only 
of  tlieir  having  existoa  at  the  prerii«o  time  and  place  at  wliich  the 
transaction  is  alleged  to  have  liappencd.  We  are  seldom,  therefore, 
without  the  means  (when  the  circumstances  of  the  case  are  at  all 
kucKVT)  to  as)  of  judging  how  far  it  is  likeiy  that  such  a  cause  should 
have  oxisiwl  at  that  time  and  place  without  manifesting  its  presence  by 
some  other  marks,  and  (in  the  case  of  an  unknown  cause)  without 
having  bitherto  manifested  its  existence  in  any  other  instance.  Ac- 
cording a"!  this  circumstance  or  the  falsity  of  the  testimony  appears 
more  improbable,  that  is,  conflicts  with  an  approximate  gonerahzation 
of  a  higher  order,  we  believe  the  testimony,  or  disbelieve  it ;  with  a 
stronger  or  a  weaker  degree  of  conviction,  according  to  the  prepon 
dflfranne :  at  least  until  vre  have  sifted  the  matter  further. 

So  much,  then,  for  tlie  case  in  which  the  alleged  fact  conflicts,  or 
appears  to  conflict,  with  a  real  law  of  causation.  But  a  more  common 
case,  perhaps,  is  thax  of  its  nonflirting  with  uniformities  of  mere  ro- 
existuucc,  not  proved  t(»  bu  dependent  on  causation :  in  other  wi-irds, 
with  the  properties  of  Kinds.  It  is  with  tliese  uniformities  p'lici- 
pally,  that  the  mar\-elous  slorioa  related  by  travellers  are  apt  U  do  at 
Tarianco :  as  of  men  with  tails,  or  with  wings,  and  (nntil  confi'-ned  by 
Bxpoiionco)  of  flying  fish ;  or  of  ice,  in  the  cclobmtcd  anocdnte  of  ibp 
3  B 
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Dutch  invellen  and  the  King  of  Siom.  Facts  of  thu  cJeftcripdoo, 
tacis  previously  unheard  of.  but  whicti  couM  not  from  any  known  law 
of  cattKation  be  pronouncpd  imncMisible,  an)  what  Hume  cbantcterizes 
an  ntjt  contrary  to  experience,  out  merely  uncunifunnable  to  it ;  and 
Bentham,  in  liis  trealitic  on  Evidence,  denoniinntcs  thom  facta  discon- 
(brmable  in  specie,  8fl  diiitingutah«4l  from  such  as  aro  diitconfonnable 
in  ioto  or  in  degree. 

Ill  a  cubt'  of  this  doscripiioii,  the  fact  aasertpd  is  the  oxistt-iice  of  a 
new  Kind ;  which  in  ilsulf  is  not  in  tho  sUghlettt  degree  iucredible, 
and  only  to  be  rejected  if  the  improbability  that  any  variety  of  ol^ect 
existing  at  tlic  paiticular  place  and  time  should  not  have  been  discov- 
ered sooner,  be  greater  than  tliat  of  error  or  niendarity  in  the  witnenaee. 
Acconlingly,  such  aasertiuns.  wheu  made  by  credible  ponioiu,  and  at 
unexplored  places,  arc  not  disbeHoved,  hut  at  most  regarded  as  requiring 
confirmation  from  subaaquent  observeni ;  unless  the  alleged  properties 

iof  the  Hupposed  new  Kind  aro  at  variance  with  known  properties  at 
some  larger  Kind  which  inrludes  it ;  or,  in  other  words,  unle«fi,  iu  the 
new  Kind  which  is  asserted  to  exist,  some  properties  are  said  to  have 
been  found  disjoined  from  othora  which  have  always  been  known  to 
ipany  them  ;  a.H  in  the  ca^e  of  Pliiiy'ft  men,  or  any  othur  kind  ut 
animal  of  a  structure  difTeront  from  ihiu  which  ha-t  always  been  found 
to  coexist  with  animal  life.  On  the  mode  of  dealing  with  any  such 
case,  litrle  needs  bo  added  to  what  has  been  said  on  the  same  topic  in 
the  twenty-second  chapter,*  Wbon  the  uniformities  of  coexistence 
which  the  alleged  fact  would  vinlato,  are  such  as  to  raise  a  strong 
presumption  of  their  being  the  result  of  causalion,  the  face  which 
conflicts  with  them  is  to  bo  dt.slKilieved,  nt  letust  provisionally,  and 
subject  to  further  investigation.     When  the  presumption  amounts  to  a 

[virtual  certainty,  us  iu  the  case  uf  the  general  su-ucturo  of  organized 
beingfl,  the  only  question  requiring  consideration  is  whether,  in  |)henoni- 
ena  bo  little  known,  there  may  not  be  liabilities  to  counteraction  from 
causes  hitherto  unknown  ;  or  whether  the  phenomena  may  not  bo 
capable  of  originating  iu  some  other  way,  which  w*ould  pniduce  a 
different  set  of  derivative  uiiifonnities.  Where  (as  in  tlie  case  of  the 
flying-ti«h,  or  the  ornilhorhynchiin}  tho  generalization  to  which  tlie 
allewKl  fact  would  be  an  exceplion  is  very  special  and  of  limited  range, 
neither  of  the  above  suppOHitions  can  be  deemed  very  improbable ;  and 
it  is  generally,  in  the  case  of  such  alleged  anomalips,  wise  lo  suspend 
our  judgment,  pending  the  subsequent  inquiries  which  wtU  not  fail  lo 
coiihnn  the  ouftcition  if  il  bo  true.  liut  when  tho  generalization  is  voiy 
comprehensive,  embracing  a  vast  number  ajid  variety  of  observariono* 
and  covering  a  considerable  province  of  the  kingdom  of  nature ;  then, 
Ibr  reasons  which  have  been  hilly  explained,  »uch  an  empirical  law 
comes  near  to  the  certainty  oi  an  ascertained  law  of  causation ;  and 
any  alleged  exception  to  it  cannut  be  admitted,  unless  upon  tlte  evi* 
dence  of  some  law  of  causation  proved  by  a  still  more  complete 
induction. 

Such  uniformities  in  the  course  of  nature  as  do  not  bear  marks  of 
being  the  results  of  cjiusation,  are,  as  we  have  already  seen,  admissible 
aa  universal  truths  with  a  degree  of  credence  proportioned  to  their 
generality.  Those  which  are  true  of  till  thitiga  whatever,  or  al  leiisl 
which  are  totally  independent  of  iho  varieties  of  Kinds,  namely,  the 
*  Sopn,  t>p.  349-351. 
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of  number  and  exterution,  to  which  we  may  add  tho  law  of  causa- 
>n  itself,  are  probably  the  only  ones,  an  exception  to  which  is  ab«o- 
toly  and  for  ever  incredible.  Aceurdingly,  it  is  to  assertions  supposed 
to  be  contradiclory  tn  tht^se  law.s,  or  to  some  others  coming^  near  to 
diem  in  generality,  that  the  word  impossibility  (at  least  absolute  impos- 
'|ibility)  seems  to  be  generally  coiifiiieJ.  Violations  uf  othL-r  laws,  uf 
>ecial  laws  of  causation  for  instance,  are  said,  hy  persons  studious  of 
uracy  in  expression,  tu  be  impossible  in  the  circuimtances  of  the 
or  iropottsible  unless  some  cause  bad  existed  which  did  not  exist 
in  tho  particular  case.  Of  m>  assertion,  not  in  contradiction  to  some 
these  very  general  laws,  will  more  than  improbability  be  asserted 
any  cautious  person ;  and  iraprubability  not  of  tho  very  highest 
legree,  unless  the  time  and  place  in  which  tho  &ct  is  said  to  have 
occurred,  render  it  almost  certain  that  the  anomaly,  if  real,  could  not 
have  been  overlooked  bj  other  obser%'ei'8.  Suspeusiou  of  judgment  is 
in  all  other  cases  the  resource  of  the  judicious  inquirer ;  provided  tlie 
^^Uestimuny  in  favor  of  the  anomaly  presents,  when  well  siiled,  no  sus* 
^^Kcious  rircumstanres. 

^^B  But  the  testimony  is  scarcely  ever  found  to  stand  that  test,  in  casea 
^^Bi  which  the  uuumaly  is  not  real.     In  the  instances  upon  record  in 
^^Brhich  a  great  number  of  witnesses,  uf  good  reputation  and  scientitio 
^^nt'TluiremenLs,  have  testiRed  to  tl>e  irutb  of  something  which  has  turned 
out  untrue,  there  have  almost  alwaj-s  been  circumstances  which,  to  a 
keen  observer  who  had  taken  due  pains  to  sil\  the  matter,  would  have 
rendered  the  testimony  un trust wortliy.     There  have  generally  l>een 
means  of  accounting  for  the  impression  upon  the  senses  or  minds  of 
the  alleged  porcipicnls  by  fallacious  appearances ;  or  some  optdemin 
delusion,  propagated  by  tho  cuntagious  influence  of  popular  feeling, 
has  been  concerned  in  the, case;   or  some  strong  interest  has  been 
implicated — religious  zeal,  party  feeling,  vanity,  or  at  least  the  passion 
fur  tho  man-elous,  in  persons  strongly  susceptible  of  it.     When  tMme 
of  ihef'R  or  similar  nrcumstanres  exist  to  account  for  the  apparent 
strength  of  the  testimony:  and  where  the  assertion  is  not  in  contra- 
diction either  to  those  universal  laws  which  know  no  couuicraclion  or 
anomaly,  or  to  the  generalizations  next  in  comprehensiveness  to  them, 
but  would  only  amount,  if  admitted,  to  the  existence  of  an  unknown 
cause  or  an  anomalous   Kind,  in   circumslancos   not  so  thoroughly 
explored  but  that  it  is  credible  that  things  hitherto  ullkno^^'n  may  still 
come  to  light;  a  cautious  person  will  neither  admit  iior  reject  the  testi- 
mony, but  will  wait  for  conBrmaiion  at  other  times  and  from  other 
^^|Unconnected  sources.     Such  ought  to  have  been  the  conduct  of  the 
^BpCing  of  Siam  when  the  I>utch  travellers  afErmed  to  bim  the  extstcnco 
^"<yr  ice.     But  an  ignorant  person  is  as  obstinate  in  his  conT^mptuous 
incredulity  as  he  is  unreasonably  credulous.     Anything  unlike  his  own 
narrow  experience  bo  disbelieves,  if  it  flatters  no   propensity;  any 
nursery  tale  is  swallowed  implicitly  by  him  if  it  does. 


*•. 


4  4.  Before  concluding  this  inquiry,  we  must  advert  to  a  very  serious 
misapprehension  of  the  principles  of  the  subject,  which  has  been  com- 
mitted by  some  of  the  writers  against  Hume's  Eaaa^  on  Miraclen^  in 
their  anxiety  to  destroy  what  appeared  to  them  a  formidable  weapon 
of  aasttult  against  the  Christian  religion;  ond  to  which,  with  entirely 
ditTerent  vwws  on  the  religious  question,  Laplace,  in  his  E»*ay  on 
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Probnbiiiiies,  has  lieco  led  to  i^ve  Ins  suDction ;  tli«  effect  in  botli  coaca 
being,  entirely  to  cunfouod  the  doctrine  of  the  Grounds  of  Disbelief. 
TIio  mistake  consistj*  in  o\*rrlooking  the  diatincLion  between  (what  may 

I'be  called)  improbability  before  Uie  fuct,  uud  improbubility  aflcr  it;  twu 

'  diflferent  propc-rtiea,  tlio  luttcr  uf  which  i»  always  a  ground  of  disholicf ; 

;tiic  former  is  so  or  not,  as  it  may  happen.  / 

Many  events   are  altugcUier  imprububte  to  us,  before  they  have 

I  bappciiueJ,  or  before  we  are  informed  of  their  happening,  which  are 
Dot  in  the  leaiit  incrcdiblo  when  we  ai-e  informed  of  them,  because  noi 
contrary  to  any,  even  approximate,  induction.  In  the  cast  of  a  per- 
fectly fair  die,  the  chances  are  live  to  one  against  throwing  ace,  thai  is, 
»co  will  he  thrown  on  an  average  only  once  in  six  throws.  But  thia 
is  no  reason  against  believing  that  ace  was  thrown  on  a  givcu  occasion, 
if  any  credible  witness  assorts  it ;  »iiice  although  ace  is  only  thrown 
once  in  six  times,  motm  number  which  in  only  thrown  once  in  six  times 
mtut  have  been  thrown  if  the  die  was  thrown  at  all.  The  improba- 
bility, tlien,  or  in  other  words,  the  unusualness.  of  any  fact,  is  no  reason 
for  disbelieTing  it,  if  the  nature  of  tlie  case  renders  it  certain  that 
either  tliat  or  something  equally  improbable,  that  is,  equally  ununual, 
did  happen.  If  we  disbelieved  all  facts  which  had  the  chances  against 
them  beforehand,  we  should  believe  hardly  anyihiug.  Wo  are  told 
ihat  A.  13.  died  yesterday :  tlie  mnmcnt  before  %vo  were  so  lold,  the 
chances  against  bis  hanng  died  on  that  day  may  have  been  ten  thou- 
•and  to  one ;  but  since  he  wa:i  certutn  to  die  at  some  time  or  other, 
and  when  he  died  must  noceHsnrity  die  on  some  particular  day,  while 
the  chances  are  innumerable  agamst  every  day  in  particular,  expert* 
cncc  nfTordti  tio  ground  whatever  for  diarreditiiig  any  ictrtimoiiy  which 
may  be  produced  to  the  event's  having  token  place  on  a  given  day. 

Yet  ii  has  hcvn  considered,  by  Dr.  Campbell  and  others,  as  a  rum* 
plete  answer  to  Hume's  doctrino  (that  tldngti  are  incredible  which  are 
contrary  to  the  uniform  course  of  expccience),  that  we  do  not  dishe* 
Ueve,  merely  because  the  chances  were  against  them,  thing*  in  strict 
conformity  to  the  uniform  course  of  experience ;  that  we  do  not  dis- 
believe an  alleged  fact  merely  because  the  combination  of  causes  upon 
which  it  depends  occurs  only  once  in  a  certain  number  of  times,  ji  i<i 
cvidcut  tliat  whatever  is  shown  by  experience  to  occur  in  a  certain 
pniportion  (however  small)  of  the  whuly  nunibor  of  possible  cases,  is 
not  contrary  to  eicporiencc  ;  (though  we  are  right  in  disbplieving  it,  if 
some  other  suppositiuu  respecting  the  matter  iu  question  would  bo  true 
in  a  greater  proportion  of  the  whole  number  of  cases.)  What  would 
really  be  contrary  to  experience,  would  bo  ihe  assertion  th.it  the  event 
had  happened  more  frequuntly  in  some  large  niunber  of  times,  than 
tlie  earae  combination  liad  ever  been  known  to  occur  iu  that  uumbei 
of  times;  and  this  alone  it  is  which  is  iraprol>ablc,  in  tlie  sense  of  id* 
credibility,  or,  as  we  have  called  it,  improbability  after  the  &ct, 

S  5.  While  the  defenders  of  Christiantty  against  Hume  have  thus 
confounded  two  difTerent  meanings  of  the  word  improbability,  con- 
tending  thatbecauKe  improbability  of  the  one  kind  is  not  nece»sarity  a 
ground  of  disbelief,  neither  therefore  is  the  other,  and  that  nothing 
supported  by  credible  tcstminny  ought  ever  to  be  disbelieved ;  La- 
place, again,  falling  into  the  ^amn  ronfusioii  between  the  two  mcaiiingi), 
contends,  on  tlie  cimtrary,  that  because  improbability  of  the  oiie  kind 
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u  a  ffliffirient  ground  for  disbelief,  xho  other  is  so  too ;  and  that  what 
is  improbablo  bcforo  the  fact,  is  therefore  (iiut  indeed  ia  all  cases,  but 
in  a  pccuHar  cltiss  of  aisos  which  I  am  about  to  specify),  incredible 
sfVoT  It. 

If,  says  Laplace,  tlrare  are  one  thousand  tickets  in  a  box,  and  onu 
only  has  been  drawn  out;  then  if  an  eye- witness  affirms  that  tho 
number  drasm  was  79,  thia,  though  the  chances  were  999  in  1000 
against  it,  is  not  incredible,  because  the  uhances  were  equally  groat 
again^  every  other  number.  But  (he  r nntinueo)  if  there  are  in  the 
box  999  black  balls  and  only  one  white,  and  the  witness  af&ims  that 
the  white  ball  was  drawn,  tliis  is  incredible;  because  there  was  but 
ono  chance  in  favor  of  white,  and  999  in  favor  of  xt»n«  black  ball. 

Tliis  appears  to  me  entirely  fallacious.  It  is  evident,  both  from 
ffonerul  reasoning  and  specific  experience,  that  the  white  ball  will  bo 
dra%vn  out  exactly  a*  often,  in  any  large  number  of  trials,  as  tho  ticket 
No.  79  will ;  the  two  assertions,  therefore,  are  precisely  on  the  same 
level  in  point  of  credibility.  There  is  one  way  of  putting  tho  case 
which,  I  think,  must  carry  conviction  to  every  one.-  Suppose  that  the 
thousand  balls  are  numbered,  and  that  the  white  ball  happens  to  I)e 
ticketed  79.  Then  tho  drawing  of  the  white  ball,  and  tlic  dniwinff  of 
No.  79,  are  the  very  same  event ;  how  then  can  tho  one  be  credible, 
the  other  absolutely  incredible  1  A  witness  sees  it  drnivn,  and  makes 
bis  report  to  us :  if  he  says  that  No.  79  was  drawn,  according  to 
Laplace,  ho  may  be  believed;  if  he  says  a  white  ball  Mraa  drawn,  we 
are  bound  to  disbcUovc  blim  Is  this  rational  1  Is  it  not  clear,  on  the 
contrary,  that  iho  only  difference  there  could  be  in  tho  credit  due  to 
him  would  arise  from  moral  causes,  namely,  from  tho  influence  which 
(if  the  witness  knew  that  there  was  but  one  white  ball  in  a  thousand) 
might  be  assigned  to  tlie  greater  apparent  wonder  in  the  latter  case'? 
which  to  ono  kind  of  person  would  bo  a  temptation  to  deceive,  or  to 
take  up  a  ha«y  impression,  while  to  anothor,  ine  same  thing  would  be 
a  motive  for  assuring  himself  more  positively  of  the  fact,  and  would 
ibereforo  nctualty  increase  the  credit  due  to  hia  testimony. 

The  mathematical  reasoning  which  misled  Laplace  into  this  logica, 
otTor,  is  too  long  to  bo  here  quoted.  It  is  found  in  the  section  of  his 
Bfsai  Philogoj)hiqiie  9ur  let  ProbahUitts,  entitled  Dc  la  ProbahUite  det 
Thnoignagta,  and  is  founded  upon  a  misapplication,  noticed  by  us  in 
a  former  place,  of  his  own  sixth  iheorcin  of  tbo  doctrincc  of  chances;  a 
theorem  which  he  himself  describes  as  that  by  which  we  detcnnino 
the  probability  that  a  given  effect  was  produced  by  one  or  by  another 
of  several  causes  capaole  of  producing  it,  Tbo  substance  of  hia  argu- 
ment may  be  briefly  stated  as  follows :  Treating  tho  assertion  of  the 
witness  as  tho  effect,  lie  considers  as  its  two  possible  causes,  the  vera- 
city or  mendacity  of  tho  witueso  ou  tlic  pEirticular  occasion,  that  is,  the 
truth  or  folsily  of  the  farJ..  According  to  the  theorem,  the  probability 
that  the  effect  was  produced  by  a  particular  cause,  is  as  the  antecedent 
probability  of  the  cause,  nmlliplied  by  the  probability  that  the  cause, 
if  it  existed,  would  produce  the  given  effect.  Accordingly  {says 
Laplace)  in  tlie  case  of  the  thousand  tickets,  the  cause  mendacity  might 
produce  any  one  of  999  untrue  statements,  while  in  the  case  of  iho 
oallii',  diere  being  only  two  statements  to  make,  viz.,  whk^  or  black, 
and  ono  of  thetie  being  true,  tbu  cause  mendacity  could  only  produce 
one  antruo  statement:  and  consequently  (the  antecedent  probability 
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of  mendacity  from  ihe  character  of  the  mtneaa  being  supposed  cha 
Rsmc  in  both  cases)  mendacity  was  999  limps  less  likely  to  Imvo  pro- 
duced till*  particular  assertion  made,  and  is  therefore  999  times  lew 
likely  to  have  existed,  in  the  former  case  than  in  the  latter. 

The  error  of  this  argument  seems  to  bo  tho  aame  which  wo  pointed 
out  in  a  foiiner  chapter/  that  of  applying  a  theorem,  only  true  of  the 
degrees  of  probability  of  causes,  to  the  probability  of  what  arc  neither 
cauaea  nor  indicatiuns  of  cauac«,  nor  in  any  other  way  sporiiilty  I'un- 
Dected  with  the  effect.  The  point  in  question  is,  the  comparative 
probability  of  two  6Upp(»itioiut,  that  the  iNntncsa  lies,  and  that  he  spoaka 
truth.  But  these  are  not  two  possible  cauacM  of  the  given  effect  (the 
vritneBS's  Ofiseninn) ;  they  are  merely  two  possible  qualities  of  iL  The 
truth  of  tlie  assertion  it,  indeed,  on  the  supposition  of  veracity,  the 
cause  uf  its  being  made  ;  but  tlie  fidsily  of  it  is  not,  on  any  suppooitioii, 
a  cause  of  its  being  made.  It  is  not  incompatible  with  the  Jishonesty 
of obe  witness  that  nu  should  have  spoken  tlie  truth :  tlic  diffcrenco  be- 
tween the  two  suppositions  of  honesty  and  diHhonest)'  is,  that  on  the  one 
he  would  certainty  speak  ihe  truth,  while  on  the  other  he  waa  just  equal- 
ly likely  to  speak  tliat  or  anything  else.  If  the  falsity  of  the  propoeitiou 
were  a  real  cause  for  bit;  assertiug  it,  and  there  ware  no  poflsible  mode 
of  accounting  for  a  ialse  assertion  but  by  supposing  that  it  is  made  pre- 
cisely because  of  it*  falsity,  1  do  not  see  how  Laplace's  argument  could 
be  resisted.  The  case  where  there  are  999  possible  fiilae  assertions, 
and  that  tti  which  there  is  but  one,  would  then  present  a  vast  differ- 
ence in  the  probability  that  the  mwertion  actually  made  proceeded  from 
falsity  ;  because  in  the  one  case  a  mendacious  witness  was  sure  to  as- 
flort  rhe  nno  false  fact,  in  iJic  oilier  there  would  Iw  an  equal  chance  of 
his  asserting  any  one  of  tho  999.  But  as  it  is,  the  falsity  was  a  mere 
accident  of  tho  assertion,  not  tho  cause  of  it ;  and  even  on  the  suppo- 
sition of  dishonesty,  the  statement  is  as  likely  to  be  true  as  false,  while 
on  the  supposition  of  honesty  it  ta  certain  to  be  Hue.  The  asoertioii, 
therefore,  is  credible. 

With  these  remarks  wo  shall  close  tho  discussion  of  the  Grounds  of 
Disbehef ;  and  along  witli  it,  such  exposition  as  our  space  admitted* 
mnd  as  the  writer  had  it  in  his  power  to  furnish,  of  the  Logic  of  Indium 
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BOOK  IV. 

OF  OPERATIONS  SUBSIDIARY  TO  INDUCTION. 


"  Cleu'  uid  dtHinci  idcMsn  tenna  wkich,  ihougb  famtUat  and  ttvpitat  in  men'*  Booatlw, 
I  btw  ntmm  la  Itunk  sven  une  who  usm  dous  not  perfecUy  undenUnd.  And  (xmibljr  it 
b  bul  here  Md  ihero  ono  who  jWe«  himaell  th«  trouble  to  considrr  thein  ao  br  as  lo  know 
wtwt  he  hinweL/  or  oilicia  pradacly  mow)  by  them;  I  have,  ihetefore,  m  moat  placM, 
chow  to  put  dotenomatv  or  iletrrminoU,  m%lead  ai  clear  and  duiinct,  as  more  IlKelr  to 
direct  iiwn'a  thoughu  Ui  my  meaning  in  thia  multof,"— LocK'»  K*»ajf  vh  iA<  ifMnon  (/»- 
rf(rri«iNbv;  KfiiaUelo  the  RMder. 

"  Accordinc  to  thia  view  of  the  proceaa  of  the  mind,  ia  esnying  on  general  epeculalioDc, 
that  idea  which  tbo  incienl  pbtloMphera  cobaiderea  a*  the  caacnoc  ol  an  iodividtial,  \m 
notiuiig  more  thatttha  HniODl«r<iaaLil]roiquali(io«m  wbichit  mumblea other  iodinduaJa 
of  tHn  same  elaea ;  and  in  conaequence  of  which,  a  generic  tuuiw  ia  applied  lo  it." — D. 
STtWABT.  Phil  •fthm  Hymmm  Mmd,  ch.  iv.,  aec.  3. 

**  Denz  (ninctes  notiona  philoaophtques  dominent  La  tMoris  fondain«Bt*l«  d«  la  mithoda 
Mtarelle  proprement  dite,  aarair.  Is  formatiuo  dca  pvaom  Mtttfdl,  et  «uuite  lenr  fluc- 
>  hi«rvchique.''-^oitTl,  Cokm  dt  Pkihtoplui  Pmuim,  4toe  la^OD 


CHAPTER  I. 


or  OOTBIVATION.  A.\D   DEaCRIPTION. 


^  1.  Thk  inquiry  which  occupied  us  in  the  two  preceding  Boolu, 
has  caniluctcxi  ua  to  what  appeant  a  satisfartory  soluiiou  of  tlto  principal 
prnbtem  nf  Loffic,  according  to  the  conception  I  hare  formetl  of  the 
science.  Wc  navo  fuuaJ,  that  the  mental  process  with  which  Logic 
is  coiivursani,  the  operationofinvflsrigating  truths  by  means  of  ovidciice, 
is  always,  even  when  appearances  point  to  a  different  theory  of  it,  a 
process  of  induction.  And  wo  have  particularized  iho  varioua  modes 
uf  induction,  and  obtained  a  clear  view  of  the  jtrinciples  to  which  it 
must  conform,  in  order  to  lead  to  results  which  can  be  relied  on. 

The  coiisidcratian  of  induction,  however,  does  not  end  with  tho 
direct  rules  for  its  performance.  Something  mtist  be  said  of  tboee 
othf:r  operations  of  the  mind,  which  are  either  necessarily  presuppoMcl 
in  all  induction,  or  are  instrumental  to  the  more  difficult  and  compli- 
cated inductive  processos.  The  present  Book  will  bo  devoted  to  tho 
consideration  of  these  subsidiary  operations ;  amout;  wliich  oiir  atten- 
tion must  first  be  given  to  llioso,  which  are  indispensable  prelirainarie* 
~  ■  all  induction  whatsoever. 

Induction  being  merely  the  extension  to  a  class  of  cases,  of  some- 
ling  which  has  been  observed  to  be  true  in  certain  individual  instances 
of  the  class ;  the  first  place  among  the  operations  subsidiary  lo  indue- 
tion,  is  claimed  by  Obscr^-ation.  Thia  is  not,  however,  iho  place  to 
lay  down  rules  for  making  good  observers  j  nor  is  it  within  the  com- 
petence of  Logic  to  do  HO,  but  nf  the  art  of  inteUectual  Education. 
^f)ur  business  with  Observation  is  only  in  its  connexion  with  tho  ap- 
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propriaie  problem  of  lugic,  Uic  csttmaium  of  ovideoce.  We  have  to 
cuiuiitler,  nut  how  or  what  to  observe,  but  under  what  condUiooa  ob- 
sor\'ation  is  lo  bo  relied  on ;  what  ia  needful,  in  order  thai  the  fact, 
etqiposed  tu  bo  ob«orvcd,  niuy  safely  be  rec4.'tved  as  true. 

§  2.  The  answer  to  thii  question  u  rery  simple,  at  least  m  iu  dm 
aspect.  The  »olc  cundiiion  is,  that  what  is  supposed  lo  have  been 
obsen'ed  «hnll  rpaJly  have  boon  obwrx'ed;  that  it  be  an  ohserration, 
not  an  littbrence.  l-ur  in  ulinust  every  act  of  uur  perceiving  factilties, 
observation  and  inference  are  intimately  blended.  Wliot  m-o  ore  siiid 
'.n  observe  i»  usually  a  compound  result,  of  whiclt  one-tenih  may  be 
observation  and  the  remaining  nine-tunthn  inference. 

I  afKrm,  for  example,  that  1  hear  a  man's  voice.  This  would  pass, 
in  common  language,  Ibr  a  direct  perception.  All,  however,  which  is 
really  perception,  is  that  I  hear  u  sound.  That  the  sound  is  a  voice, 
and  tliat  voice  the  voir«  nf  a  man,  are  not  perceptions  but  infcreDcaa. 
I  affirra,  again,  that  I  saw  my  brother  at  a  certain  hour  this  morning. 
If  any  proj>uriilion  concei-ning  a  matter  of  fact  would  commonly  lie 
said  to  bo  known  by  the  direct  tciitimony  of  the  itensen,  this  surely 
would  bo  so.  The  truth,  however,  is  £ir  otherwise.  I  only  skw  a 
certain  colored  surfuce ;  or  ratlier  1  had  the  kind  of  visual  sensations 
which  are  miuallT  produced  by  a  colored  Kurfare ;  and  from  these 
as  marks,  known  to  uo  such  by  previous  experience,  I  conchided  that  I 
saw  my  brollier.  I  might  have  had  aonsanona  precisely  Bimilar,  when 
my  brother  was  not  there.  I  might  have  seen  some  other  pcr&nn 
BO  Dearly  ru»cnibtiug  him  in  appoaruucc,  us.  ut  tlie  distance,  and  with 
the  df^reo  of  aiteniion  which  1  boAtowed,  lo  be  nustaken  for  him.  I 
might  have  been  a«lcop  and  have  dreamed  that  I  fiuw  him ;  or  in  a 
state  of  iten'oiiA  disorder,  which  brought  bin  ininge  before  me  in  a 
waking  hallucination.  In  all  these  modes  men  have  been  led  to  be* 
liovo  that  tliey  saw  persons  well  known  to  them,  who  were  dead,  or 
&r  distant.  If  any  of  thci^c  suppositions  had  been  true,  the  affirmation 
that  1  BQw  my  brother  would  have  been  erroneous;  but  whatever  was 
moner  of  direct  perception,  namely,  the  visual  sensations,  would  bftve 
been  reul.  The  hifcrence  only  \vould  have  been  ill  grounded ;  I 
should  have  ojMrribed  those  sensations  to  a  wrong  cause. 

Innumerable  instanres  might  be  given,  and  analyzed  in  the  same 
manuer,  of  what  are  vulgarly  called  errors  of  sense.  There  are  none 
of  them  properly  errors  uf  sense;  they  arc  erroneous  inferences  ftv)m 
sense.  When  1  look  at  a  c^ndlo  through  a  multipl)-ing  glnss,  I  se^^m 
to  sec  a  dozen  candles  instead  of  une  :  und  if  the  real  circumstunccs  of 
tlie  cane  were  skillfully  disguised,  I  might  suppi^w?  that  there  were  really 
that  number;  there  would  be  what  l«  cnUrd  an  optical  decrpti<ra.  In 
tlie  knleidfHcope  there  really  is  that  deception  :  when  1  htoK  Unxragh 
the  instrument,  instead  of  what  is  actually  there,  namely,  n  rasuol  tr- 
rangement  of  colored  fragmenta  of  ghws,  1  flet>m  lo  see  the  same  com* 
binaiion  several  times  repeated  in  synmietricHl  nrmngemont  round  a 
point.  The  delusion  is  of  eourac  effected  by  giving  me  the  same  sen- 
sations, which  I  shoald  have  had  if  such  ft  symmetrical  combination  had 
really  been  presented  to  me.  If  I  cross  two  o(  my  fingers,  and  bring 
any  small  ofijert.  a  marble  for  instance,  into  contact  with  both,  at  points 
not  usually  touched  niinultaneously  by  one  object,  I  can  hardly,  if  my 
Kyii»  arc  shut,  help  belic^'ing  that  there  ore  two  mari^les  instead  of  one. 
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But  il  is  not  my  touch  in  tliis  cuw,  nor  my  sight  in  tho  other,  which  is 
dcceh'ud;  tho  decuption,  whothor  durable  or  only  momontary,  in  in 
my  judgmtiRt.  Frum  my  senses  1  have  only  the  seoaations,  and  those 
ore  genuine.  Being  accustomed  to  have  those  or  similar  sentmtioiis 
wlien,  ant]  only  when,  a  certain  arrangement  of  outward  objocta  ia 
present  to  my  orjraiw.  I  liave  tho  habit  of  instantly,  when  I  oxporionce 
ihe  sensations,  interring  tlie  existence  of  that  state  of  outward  things. 
Tlili  habit  hod  become  so  powerful,  that  tlie  inference,  performc><l  with 
the  speed  and  certaiutv  of  an  iustiuct,  is  confounded  with  iutuitive 
porccptiond.  Whtrn  it  ts  correct,  I  am  unconscious  Uiat  it  ever  needed 
proof;  even  when  I  know  it  to  he  iucorroct,  I  camiot  Hnihout  consid- 
iirablc  effort  abstain  from  making  it.  In  order  to  bo  aware  that  it  is 
not  made  by  instinct  but  by  an  acquired  habit,  I  am  obliged  to  reflect 
on  the  slow  process  by  which  I  learned  to  judge  by  tho  eye  uf  luuuy 
things  which  I  now  appear  to  perceive  directly  by  sight;  and  on  the 
reverse  operation  pcrlorraod  by  persons  learning  to  draw,  who  with 
dilHculty  and  labor  divest  themselves  of  their  acquired  perceptions, 
and  learn  afresh  to  see  things  as  tliey  appear  tu  tlie  eye,  instead  of  see- 
ing them  as  they  really  are. 

it  would  be  easy  to  prolong  these  illustnuious,  were  there  any  need 
to  expatiiOo  up(»i  a  topic  mt  copitnihly  i;xemplitied  in  various  popular 
works.  From  the  examples  already  given,  it  is  seen  sufBciently,  that 
tlie  individual  facts  from  wbich  we  collect  our  inductive  generalizations 
are  scarcely  ever  obiained  by  ubiiorvaiion  alunc.  Obdervstion  exlunds 
only  to  thu  ^.-usatiuiis  by  which  we  recognise  objects ;  but  the  propo* 
sitions  which  we  make  use  of,  either  in  science  or  iu  cummun  life, 
relate  mostly  to  the  objects  themselves.  In  every  act  of  what  is  called 
observation,  there  is  at  least  one  inference,  from  the  sensations  to  the 
presence  of  the  object ;  from  die  marks  or  diagnoetics  to  the  entire 
phenomenon.  And  hence,  among  oiber  consequences,  follows  the 
seeming  panulox,  that  a  general  proposition  collected  from  particulars 
is  oflen  more  certainly  true  than  any  one  of  the  particular  propositions 
firora  which,  by  an  ad.  of  induction,  it  was  interred.  For.  each  of  Uiose 
particular  (or  rather  singular)  propositions  involved  an  inference,  from 
the  imprL-ssiuu  on  thu  suiutu?  to  the  fact  which  caused  that  impression : 
and  tins  inference  may  have  been  erroneous  in  any  one  of  the  in8t&nces. 
but  cannot  well  have  been  erroneous  in  all  of  them,  provided  their 
number  was  sufficient  to  eliminate  clmnce.  The  conclusion.  tJicreforo, 
that  is,  tlie  general  proposition,  may  desen'e  more  complete  reliance 
(ban  it  would  be  safe  to  repose  in  any  one  of  the  inductive  premisses. 
Tho  logic  iif  uliscrvutiaii,  then,  consists  solely  in  a  correct  discrirai- 
nation  between  that,  in  a  result  of  observation,  which  has  really  been 
perceived,  and  that  which  is  an  inference  from  the  perception.  ^Vbat- 
evei  portion  is  tufcreuce,  is  amenable  lo  the  rules  oC  iuductioa  alreatly 
treated  of,  and  requires  no  tiirther  notice  here :  the  question  for  ua  in 
this  place  ia,  wheu  all  which  is  iiderunce  is  taken  away,  what  remains  1 
There  remain,  in  the  Una,  place,  the  mind's  own  feelings  or  states  of 
consciousness,  namely,  its  outward  feelings  or  eensationa,  and  its  inward 
.  feelings — its  thoughts,  emotiou»,  and  vohtiens.  Whether  auytliingcUo 
(emains,  or  all  else  is  inference  from  this ;  whether  tlie  mind  is  capable 
)f  directly  perceiving  or  apprehending  anything  except  states  of  ita 
ywu  cousciousnerts — is  tho  peculiar  problem  of  tho  higher  ur  rrans- 
t^endental  mctaphysice.  But  aiier  excluding  all  questions  on  wliich 
:;  C 
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metaphysicians  diflt'r,  it  remnitiK  true  that  for  mofft  purposes  the  dis- 
i^rimination  we  arc  rallecl  opnn  pmctiriUIy  to  exercise  is  between 
ftentiatioDB  or  other  fcclini»9,  i>l'  our  ovrn  or  of  other  people,  and  infer- 
c'ticeN  (liTiwn  froTT)  tliem.  And  nn  ihe  theory*  uf  Ob8er^-aIioD  this  in  oil 
which  M-ems  necessary  to  be  eaid  in  thift  place. 

§  3.  If,  in  the  simpleBt  obserration,  or  m  vhnt  paases  for  (tuch,  there 
id  a  large  part  which  is  not  obBer%'ation  but  gomethinc  else;  so  in  llie 
siniplest  tleKcription  of  aii  obnervntion.  tbere  iit,  aiKl  must  always  be, 
miirh  more  amflrtf^d  than  in  contained  in  the  perception  itself.  We 
cannot  describe  a  fact  without  implying  more  than  the  fact.  The  per 
ception  is  only  of  one  individual  thing;  but  to  describe  it  is  to  ammi 
a  connexion  between  it  and  every  other  thing-  which  i«  either  dcnotetl 
or  connoted  by  any  of  the  terras  used.  To  begin  with  an  example, 
than  which  none  can  be  conceived  more  clemeciary:  1  have  a  eensa- 
Hon  of  sichl,  and  I  endeavor  to  describe  it  by  saying  that  I  see  some' 
thing  while.  In  naying  lliw,  I  do  not  solely  afiirm  my  Eiensstion;  I 
alao  claas  if.  1  assert  a  resemblance  between  the  thing  I  see,  and  all 
things  which  I  and  others  are  accustomed  to  call  white.  I  asAert  thai 
it  roscmblea  them  in  the  circumstuncc  in  wbtch  they  all  resemble  one 
anothi'r,  in  that  wbirh  is  tho  ("round  of  their  being  called  by  the  name. 
This  is  not  merely  one  way  of  de«cribing  an  obaervarion,  but  the  only 
way.  If  I  would  either  register  my  owervarion  for  my  own  Fitturo 
use,  or  make  it  kno\vn  for  the  beneRt  of  othem,  I  must  assert  a  resem- 
blance betwtfcii  the  fact  winch  I  have  observed  and  something  else. 
It  is  inherent  in  a  description,  to  be  the  statement  of  a  resemblance, 
rtr  resemblances. 

These  resemblances  are  not  always  apprehended  directly,  by  merelv 
comparine'  the  object  olwerved  with  some  olhcr  present  object,  or  ivitu 
our  recol!tH;lion  of  an  object  which  is  aWeut.  They  are  often  ascer- 
tained through  immediate  marks,  that  is,  deductively.  In  describing 
some  new  kind  of  animal,  suppose  me  to  eay  that  it  measures  ten  feet  in 
length,  from  the  forehead  lo  the  extremity  of  ihc  tail.  I  did  not  ascer- 
tain this  by  the  unassisted  eye.  I  had  a  two-foot  rule  which  I  applied 
to  the  object,  and,  as  we  commonly  say.  measured  it;  an  operation 
which  ^v^l9  not  wholly  manual,  but  partly  also  mathematical,  involflng 
the  two  propositions.  Five  times  two  is  ten,  and  Things  which  are 
equal  to  the  same  thing  are  equal  to  one  another.  Hence,  the  feci 
that  the  animal  is  ten  feet  long  is  not  on  immediate  perception,  but  a 
conclosioD  from  reasoning ;  the  minor  premisses  alone  being  Itimished 
by  obBemiiion  of  the  object.  But  this  does  not  hinder  it  from  b«ng.< 
rightly  called  a  description  of  the  animal. 

To  pass  at  once  from  a  very  simple  to  a  very  complex  example:  I 
affirm  that  the  earth  is  globular.  The  assertion  is  not  grounded  upon 
direct  perception;  for  the  figure  of  the  earth  cannot,  by  lus,  be  directly 
perceiv€>d.  although  the  assertion  would  not  be  tme  unless  circuro-  I 
stances  i-ou1d  be  supposed  under  which  its  truth  could  be  so  perceivetl. 
That  the  form  of  the  earth  is  globular,  is  inferred  from  certain  marks, 
as  for  instance  fn>m  this,  that  its  shadow  thrown  upon  the  moon  is  cir-' 
cular;  or  tlii«,  that  on  the  sea,  or  any  extensive  plain,  our  horizon  \a 
always  a  circle  ;  either  of  which  marks  is  incompatible  with  any  other 
tlian  a  globular  form.  I  assert  further,  that  llie  earth  is  llial  particular 
kind  of  globe  which  is  termed  an  oblate  spheroid ;  bacause  it  is  found 
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by  tuoBsurcment  in  the  direction  of  the  Tneridian,  that  the  length  on  the 
stiHace  of  tho  cmth  which  subtends  a  given  ati<;1e  nt  iu  centre,  ditnin* 
iehes  as  we  recede  from  the  cqixitor  iind  upprnuch  the  pulc».  I^ut 
tbe«e  propofiitioHA,  that  the  earth  in  glohntnr,  »nd  that  it  is  an  oblate 
spheroid,  assert,  each  of  them,  one  individuul  fuel;  in  its  own  nature 
capable  of  being  perceived  by  the  souses  when  the  refjuisite  organs 
and  the  necesMvy  punition-  are  supposed,  aiid  only  not  actually  per- 
ceived because  theHC  orguns  and  uiBt  po!i>itioii  are  w:inting.  Thut 
which,  U"  ihe  fact  could  have  been  seen,  would  have  been  railed  a  de- 
scripbim  of  the  figure  of  the  earth,  may  without  impropriety  be  8o 
called  when  instead  of  being  seen  it  is  inferred.  But  we  could  not 
without  impropriety  call  either  of  thwe  assertions  an  induction  from 
&c\A  reapeeting  the  earth.  They  are  not  general  propositions  collected 
ham  particular  foetd,  but  particular  facts  deduced  from  genera]  prop- 
ontionfi.  They  are  conclusions  obtained  deduriivoly.  fn>m  premisses 
origittaiing  in  deduction ;  but  of  these  premisses  some  were  not  ob- 
tained by  observation  of  the  earth,  nor  had  any  peculiar  reference  to  iu 
If.  then,  the  truth  respecting  the  figtire  of  the  earth  is  not  an  induc- 
tion, why  should  tho  truth  respecting  iho  ligure  uf  the  earth's  orbit  be 
»oI  Mr.  Wliowell  contends  that  it  is;  although  the  two  eases  only 
differ  in  (his,  that  the  form  of  the  arhit  waa  not,  like  tho  form  of  the 
earth  itself,  deduced  by  ratiocination  from  facts  which  were  ruark^  of 
ellipticity,  but  was  got  at  by  boldly  guessing  that  the  path  was  an 
ellipse,  and  finding  after^vard^,  on  examination,  that  the  obserrations 
were  in  harmony  with  the  hypothesis.  Not  only,  according  to  Mr. 
WlicwoH,  is  this  proceiw  of  gues.iing  and  verifying  our  gueftses  induc- 
tion, but  it  is  tho  whole  of  induction :  nu  other  evpnsiiinn  can  lie  given 
of  that  logical  operation.  That  he  is  wrong  iti  the  latter  assertion,  ttio 
whole  of  the  preceding  Book  has,  I  hope,  sufficiently  proved  ;  and  that 
even  the  former  of  iho  two  contains  a  large  dose  of  error  with  but  s 
■mall  portion  uf  trutli,  was  attempted  to  be  shown  in  the  second  chap- 
ter of  the  same  Book.*  We  are  now,  however,  prepared  to  go  more 
into  the  heart  of  the  question  than  at  that  earlier  period  of  our  inquiry, 
and  a  few  words  will,  I  think,  suffice  to  dispel  all  remaining  obscurity- 

§  4.  We  observed,  in  the  second  chapter,  that  the  pro(iaiition  "the 
earth  moves  in  an  ellipse,"  so  far  as  it  only  serves  for  the  colligation  or 
eonnccling  together  of  actual  observations,  (that  is,  as  it  only  affirms 
that  tho  observed  positions  of  the  earth  may  be  correctly  represented 
by  as  many  points  in  the  circumference  of  an  imaginary  ellipee,)  is  not 
an  induction,  but  a  doHcriplion :  it  is  an  induction  only  when  it  ajfirms 
thai  the  intermediate  positions,  of  which  there  has  been  no  direct 
observation,  would  be  found  to  cDrrospond  to  tho  remaining  points  of 
the  same  elliptic  circumference.  Now,  although  this  real  induction  is 
one  thing,  and  the  description  another,  vre  are  in  a  very  different  con- 
dition for  making  the  induction  uAer  we  have  obtained  the  description, 
and  before  it.  For  inasmuch  as  the  description,  like  all  other  descrip- 
tions, contains  the  assertion  of  a  msemblance  between  the  phenimionon 
described  and  something  else ;  in  pointing  out  something  which  the 
sariea  of  observed  places  of  a  planet  resembles,  it  points  out  something 
ia  which  the  several  placet*  themselves  agree.     If  the  series  of  p1ac«f 

•  Bupra,  pp.  177-183. 
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corrcHpotids  to  u  many  points  of  an  cIUp«e,  the  places  tliemMlTes 
:i(rrL*e  in  being  situaind  in  ihat  ellipse.  We  have,  tlutrefore.  byroeans 
lit  the  clL'scrtptioii,  ubluiiKHl  iiiv  ruquisitee  fur  lui  induction  by  the 
Methrni  of  Agreement.  The  OHCcepsire  olwtrved  places  of  the  eurtli 
beint;  considered  a^  ofiects.  and  ita  motion  m  the  cause  which  produces 
them.  \vu  find  tlmt  those  oirectA,  Uiat  is.  Uioso  places,  uKTOe  in  the  cir- 
cum-stance  of  being  in  an  ellipse.  We  conclude  that  the  remaioing 
eObcts,  tlie  placed  which  have  not  been  observed,  agree  in  the  aame 
cirx'uin»iQnco,  and  tliat  the  /aw  of  the  motion  of  the  earth  is  motion  in 
an  ellrpse. 

The  Colligation  of  Fact«,  tfaerefure,  by  means  uf  hypotheees,  or,  as 
ftlr.  Wheweil  prefers  to  soy,  by  means  of  Conceptions,  instead  of  being, 
OS  he  ftuppo«c5,  Induction  itself,  takes  its  proper  jilace  among  opera- 
tions subsidiary  to  Induction.  All  Induction  supposes  that  we  have 
previously  compared  tlie  re(|uisite  number  of  individual  inslanoea.  and 
ascenained  in  what  circumstances  They  agree ;  the  Colligation  of  Facts 
is  no  other  than  this  jn-climinary  operation :  and  Uio  proper  office  of 
"  clear  and  apprnpriate  ideas,"  on  the  necesRitj-  nf  which  Mr.  WhoweH 
haa  said  so  much,  is  to  enable  us  to  perform  this  operation  correctly. 
When  Kepler,  after  vainly  endeuvoring  tu  connect  the  observed  places 
of  a  planet  hv  various  hypotheses  of  circular  motion,  at  last  tried  the 
hypothesia  oi  an  ellipse  and  found  it  answer  to  the  phenomena,  what 
he  really  attempted,  fin^t  uusuccossfully  and  at  lost  successfully,  was  to 
di^covor  tlie  circumstance  in  which  all  the  observed  positions  of  the 
planet  agreed.  .And  when  he  in  like  manner  connected  another  set  of 
ohserTed  facts,  the  periodic  times  of  the  different  planets,  by  the  prop- 
osition that  the  sqnftre^  of  the  times  are  proportional  to  the  cul>e«  of 
the  distances,  what  he  did  was  simply  to  aacenain  the  property  in 
which  thn  periodic  times  of  all  the  difforont  planets  agreed. 

Since,  therefore,  all  that  is  true  and  to  tho  purpocto  in  Mr.  Whowell's 
doctrine  of  Conceptions  might  be  tnlly  expressed  by  the  morefanriUar 
term  Hypothesis ;  and  since  his  Colligation  of  Facia  by  means  of  ap- 
propriate Conceptions,  is  but  the  ordinary-  process  of  fniding  by  a 
comparison  of  phenomena,  in  what  consists  their  agroement  or  resem* 
blance  ;  1  wutiid  willingly  have  confined  myself  to  those  belter  under- 
stood expres.-'ions,  and  persevered  to  the  end  in  the  same  abatisODCO 
which  I  nave  hitlicrto  observed  firom  all  ideological  discussions ;  con- 
bideruig  tJio  niecliauism  of  our  thoughts  to  be  a  topic  distinct  from  and 
irrelevant  to  the  principles  and  ruks  by  whicJi  the  tnistwortliinees  of 
the  results  of  tlunking  is  to  be  estimated.  Since,  however,  a  work  of 
i>uch  high  pretensions,  and,  it  must  also  be  said,  of  so  much  real  merit, 
has  rested  the  whole  theory*  of  Induction  upon  such  ideological  con- 
siderations, it  seems  necessary  fur  others  who  follow,  to  chum  for 
themselves  and  tltcir  doctrines  whatever  position  may  properly  belong 
tu  them  on  the  same  metaphysical  grouno.  And  this  is  the  object  w 
the  succeeding  cliaptur. 
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OP  ACeTKACrnuX.  OR  THE  rOSUATIOIT  OP  CONCEPTIONS. 

9  1.  Thb  metaphpical  inquiry  into  the  nature  and  composition  of* 
vrhat  bare  been  colled  Abstruct  Ideas,  or  in  otber  wordn,  of  liic  notiutu 
whieli  AOBWer  in  ilic  niitid  to  classes  and  to  gcnersl  namea,  liolonga  not 
to  Logic,  but  In  a  difliin>nt  Rcicuco,  and  our  ptirpoee  doea  not  require 
ckat  we  should  enter  upon  it  hero.  We  are  only  cancetnetl  with  the 
omrenally  acknowledged  lact,  that  such  general  notions  ur  concop* 
tiotis  do  cxiAt.  The  mind  can  conccivo  a  multitude  of  individual  [htngs 
as  one  aAsemhlage  or  rluas;  and  goneral  names  do  really  Mig^cwt  tuns 
oartoin  iduas  ur  mental  represenialiutu,  otfaerwiHc  we  cuuld  nut  use  the 
Biaes  with  r-unsciout^ne&s  of  a  rooauing.  Whether  the  idea  called  up 
Wa  gvneral  name  is  compuBcd  of  tho  various  ctrcumatanccB  in  which 
fljl  the  individuals  denoted  by  the  name  agree,  and  of  no  othcrei, 
(which  is  the  doctrine  of  Locke.  BrowTj,  and  the  Conceptualistfl);  or 
whether  it  bo  the  idea  of  some  one  of  tliose  individuals,  riothed  in  itit 
iadi^idualiziHg  pccuHaritioH.  but  with  the  accompanying  knowledge 
thit  those  pet^uliaricics  are  not  properties  of  tlie  c^ass,  (which  is  the 
doctrine  uf  Berkeley,  Dugold  Stewart,  and  the  modem  Nnminnlistii); 
or  whether  (as  held  by  Mr.  Mill),  the  idea  uf  the  class  is  that  uf  a 
miacollaneoua  a^emblage  of  individiiaU  belonging  to  tlie  class ;  or 
nfhethur,  finally,  (what  appears  tu  be  tho  truest  opinion)  it  be  any  one 
ur  any  other  of  all  thoite,  according  to  the  accidental  rircumstaiiccs  uf 
tho  case;  certain  it  is,  that  tom«  idea  or  mental  conception  is  auggesrnd 
by  a  general  name,  whenever  we  either  hear  it  or  employ  it  witli  eou- 
■oiouaneBs  of  a  meaning.  And  this,  which  we  may  call  if  we  please  a 
goneral  Idua,  reprtKiUs  in  our  minds  the  whole  claw  of  things  to  tvhich 
the  name  is  applied.  Whenever  we  think  or  reason  conccming  \\it* 
class,  we  do  so  by  means  of  this  idea.  And  the  voluntary  power 
which  the  mind  has,  of  attending  to  one  part  of  what  is  present  to  it 
at  any  moment,  and  neglecting  anuther  part,  enables  us  to  keep  our 
rcaiiouiiigs  and  conclueiiuns  respecting  the  class  unaRcctcd  by  anyiliing 
in  the  idea  or  mental  image  which  is  not  really,  or  at  least  which  we 
do  not  reallv  believe  to  be,  common  to  the  whole  class. 

We  have,  then,  general  conceptions:  %ve  can  conceive  a  class  as  a 
class.  But  this  appears  to  me  to  be  a  fact  which  Logic,  as  such,  may 
fairly  be  permitted  to  take  for  granted,  without  any  particular  exnmi- 
natioo  into  the  manner  of  it.  Logic  is  conccmcd  with  what  we  cao 
know,  and  with  what  we  ran  af'sert,  but  not  with  what  we  can  con- 
ceive. We  can  speak  and  reason  uf  a  number  of  objects  as  a  clasb. 
and  we  can  know  them  to  be  a  class,  and  know  what  makes  them  so; 
and  it  is  enough  for  Logic  to  understand  this,  and  to  know  that  the 
ittind  has  whatever  powers  this  implies,  without  inquiring  what  powem 
diesc  are.  However,  if  wo  are  forced  to  enter  upon  ilits  foreign 
giviuud,  it  cannot  but  he  admitted  that  there  are  such  things  as  general 
conceptions,  and  that  when  we  form  a  set  of  phenomena  into  a  cIom, 
that  is,  when  we  compare  them  with  one  another  to  ascertain  in  wliai 
they  agree,  some  general  conception  is  impUed  in  this  ra<<ntal  opera- 
tion.    And  inasmuch  as  such  A  comparison  is  a  necosMury  prelinuuar^ 
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to  Induction,  it  is  moat  true  that  InJuctton  onuld  not  go  on  without 
general  conceptions. 

\  2.  Bill  it  Jons  not  therefore  follow  that  these  general  concujUioo» 
muBt  have  cxistud  in  tbo  iniiul  previously  to  the  coiD|%arisnn.  It  is  nul 
\QS  Mr.  Whewell  seoms  to  «nppo«o,}  a  law  of  our  intellect,  that  io 
i^ompariag  things  with  ooch  other  iinil  takiiiK  note  of  thoir  ufrrcemetii 
we  men-Iy  rccai^nizo  sis  realize <i  in  the  outward  world  somotliing  that 
we  alreany  hmi  in  our  miuils.  The  conception  originally  found  its 
vrav  to  U3  as  the  remit  of  such  a  cdinparisoii.  It  was  obtained  {in 
metaphyst-^al  phrase,)  by  ahttraction  from  )ndi%*idua]  things.  These 
things  may  bo  tilings  which  we  perceived  or  thought  of  on  former 
occasions,  but  tliuy  may  aUo  be  the  thiii;^  which  wo  arc  perceiving  or 
thinking  of  on  ilio  very  occasion.  W'hon  Kepler  compared  the  obsert  ed 
plaoos  of  tlie  planet  Mars,  and  found  that  they  agreed  in  being  points 
t^  an  elliptic  circumference,  ho  applied  a  general  conception  which 
was  already  in  hiit  mind,  having  been  derived  from  his  former  experi- 
ence. Bat  this  \a  by  nu  means  tbo  uoiversal  case.  Wlicn  we  compare 
Bevetal  objecis  and  find  them  to  agree  in  being  white,  or  when  we 
compare  the  various  species  of  ruminating  animals  and  find  them  agree 
in  being  clovou-footed,  wc  have  ju^C  oa  much  a  genertil  cuncepriou  in  our 
iniuda  as  Kejtier  hail  in  hirt  :  we  liavH  the  wtnropti<iTi  of  "  a  white  thing," 
or  the  conception  of  "  a  clovea-footed  animal."  But  no  one  supposes 
that  we  ucccSiitarily  briug  these  coiu-cuti^ms  with  us,  and  aitperinduc* 
ihera  (to  adopt  Mr.  Whewell's  cxpressami*]  upon  the  facts:  biecauae  in 
these  simple  cu.<iGs  everybody  sues  that  tlie  very  act  of  comparison  which 
(indrt  in  our  rnnnci:iiiig  the  fada  by  moana  of  the  conco]>lion,  may  1h}  the 
source  from  which  we  derive  Lbo  conception  itself  if  we  had  never 
seen  any  wliito  object  or  had  never  seen  any  cloven-footed  animal  before, 
we  should  at  the  same  time  and  by  the  same  mental  act  acquire  the  idea, 
and  employ  it  for  the  colligation  of  the  observed  phenomena.  Kepler, 
on  the  contrary,  really  had  to  bring  the  idea  witli  him,  and  superinduce 
it  upiHi  the  facts ;  he  could  not  evolve  it  out  of  them  :  if  ho  had  not 
already  had  the  idea,  he  would  n«i  havo  Imtcii  able  to  acquire  it  by  a 
cnmpartSDU  of  the  planet's  poxitionA.  But  thie  inability  wafi  a  mere 
accident  :  the  idcu  of  ati  clUpse  could  have  been  acquired  from  the 
paths  of  the  plnnets  as  effectually  as  from  anything  else,  if  the  paths 
bad  not  happened  to  be  invisible.  If  the  planet  had  left  a  visible 
track,  and  we  had  L>ecn  so  placed  that  we  conld  sec  it  at  the  proper 
angle,  we  might  have  uhitmcted  our  original  ides  of  ao  ellipse  from 
the  planetary  oibit.  Indeed,  every  conception  which  can  be  made  the 
inslnimont  for  cimiiecting  a  set  of  facts,  might  have  been  originally 
evolved  from  ihoAe  vwy  facts.  The  conception  is  a  conception  o/" 
something;  and  that  which  it  is  a  conception  of*  is  really  in  the  &CU, 
and  laight,  under  sume  suppueiable  circumstances,  or  by  some  suppo- 
sable  extension  of  the  faculties  which  we  actually  possess,  have  beoD 
detected  In  tliom.  And  not  only  is  this  always  in  itself  potwible,  but 
it  actually  hanp<;ii»,  in  almost  all  cases  in  whicli  the  obtmning  of  the 
right  conception  is  a  matter  of  any  considerable  difficulty.  For  if  iheitj 
be  no  now  conception  required ;  if  one  of  tlinse  already  familiar  to 
mankind  will  sarva  the  purpose,  the  accident  of  being  ^he  first  |o 
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wliom  the  right  one  occurs,  may  happen  to  almost  anybody;  at  leaat 
iu  the  cuMi  ut*  a  H€t  of  phetiomeiia  which  the  whole  scionuGc  world 
;iro  en^ged  in  attempting  to  connect.  The  honor,  in  Kepler's  caw, 
was  that  of  the  accurate,  paliunt,  and  toilsome  calculations  by  which 
be  compared  the  results  ttiai  followed  from  his  difi'oi'cnt  guesses,  with 
the  obaorvations  of  Tycho  Bruhe ;  but  the  merit  wua  very  small  of 
Kueasinfi;^  an  ellipse :  the  only  wonder  is  that  raen  had  not  guessed  it 
before,  nor  cnuM  they  have  failed  to  do  so  if  there  had  not  existed  un 
obfttiimtc  it  yriori  pi-cjudice  ihat  the  heavenly  bodies  mutt  move,  if  not 
iu  a  circle,  in  Kuniu  cuuibination  of  circles. 

The  really  dithcult  cases  are  ibo^te  in  which  tha  conception,  that  is 
to  create  light  and  order  out  of  darkne^  and  confusion,  has  to  be  sought 
for  among  tlie  very  uhcnomuua  which  it  aitcrwards  scr%'eu  to  arrange. 
Why,  according  to  Kir.  Wliowoil  himself,  did  the  ancients  fail  in  dis- 
covering Che  laws  of  mechanics,  that  is,  of  equilibrium  and  of  the  com- 
munication of  moiiou'f  liccuuso  they  had  not,  or  at  least  hud  not 
dearly,  tlie  ideas  or  conceptions,  of  nrcssuro  and  resistanco,  momen- 
lum,  and  uniform  and  accolcruting  force.  And  whence  could  they 
have  obtained  these  ideas,  except  fiom  the  very  fuels  of  equilibrium  and 
motion  {  The  tardy  development  of  several  of  the  physical  si'itinoes, 
for  example  of  optics,  electricity,  magnetism,  and  the  higher  generali- 
zations of  chemititry,  Mr.  Whewell  uscribeti  to  the  fact  ihat  muukiiid 
had  not  yet  possessed  themselves  of  the  Idea  of  Polarity,  that  is,  the 
idea  of  opposite  prupei-tics  in  opposite  directions.  But  what  was  there 
to  suggest  such  an  iilea,  until,  by  n  separate  examination  of  several  of 
these  ditlerent  branches  of  knowledge,  it  waj  sho%m  that  tho  facts  of 
each  uf  thoni  ilid  present,  in  sumo  instance:*  ut  least,  thu  cunuus  phe- 
nomenon of  oppotiite  properties  in  opposite  directions?  The  thing 
waa  superticiulty  mauitost  otily  in  two  cases,  tliose  of  the  magnet,  and 
of  electrified  bodies;  and  there  the  conceptiun  w*as  encumbered  wii}i 
tlie  circumstance  of  material  poles,  or  lixea  points  in  the  body  itself,  iu 
which  jHjinttt  this  opposition  of  properties  seemed  lo  be  inherent.  ITio 
Bmt  comparidon  and  abstraction  had  led  only  to  this  conception  of  poles ; 
and  if  anything  corresponding  to  tliat  conception  had  existed  in  tho 
phenomena  of  chemistry  or  optics,  llio  difliculty  which  Mr.  Whewell 
justly  considers  as  so  great,  would  Iiavo  been  nxtrcmely  small.  The 
obscurity  arose  ixom  tliu  fact,  that  tlic  polarities  in  chemistry  and  optica 
were  distinct  species,  though  of  the  Aame  genus,  with  the  polarities  in 
electricity  and  magnuiam :  and  tliat  in  order  lo  assimilate  the  yhv.~ 
nomcna  to  one  another,  it  was  nuccssury  to  compare  a  imlority  witliout 
poles,  such  for  instaiR-e  as  is  exemplified  in  the  polanzation  of  light, 
and  the  polarity  with  poles,  which  we  see  in  the  magnet :  and  to  recoff* 
nize  that  these  polarities,  while  different  in  many  other  respects,  agfTee 
in  the  one  character  which  is  expressed  by  tho  phrase,  opposite  prop- 
erties in  opposite  directions.  From  tlie  result  of  such  a  comparison  it 
was  that  tlie  minds  of  scientific  men  fbrmed  this  new  general  concep- 
tion; between  which,  and  tho  first  eonfuscd  feeling  of  an  analogy 
Instween  soniu  of  the  phenomena  of  lifflii  and  those  of  electricity  and 
magnetism,  llicro  is  a  long  interx'al,  filled  up  by  the  labors  imd  more 
or  le.«s  sagacious  suggestinns  of  many  superior  minds. 

The  concepiiuns,  then,  which  we  employ  fur  tlic  colligation  and 
metluKlization  of  facts,  do  not  develop  themselves  from  within,  Imt  nre 
impressed  upon  the  mind  from  without;  they  are  never  obtained  other- 
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wise  than  by  way  of  conipariRon  and  alistriL-tioti,  and,  iii  the  moal 
important  and  tho  mo«t  numflrnnd  can*-*  nm  evolved  by  ahetmction 
from  the  very  phRmitncna  which  it  b  their  office  to  colligate.  I  am  far 
from  wishing  to  imply  that  Jt  ib  noc  often  a  Tyry  difHeult  tiling  to  iwr 
fonu  tliia  in'ocoss  otahstracrion  well,  or  that  thp  Aucr.ura  of  an  induc- 
tive upRration  doo«  not,  in  many  cases,  principally  depend  upon  the 
nki\l  with  which  wo  perform  it.  Bacon,  in  his  forcible  manner,  denig- 
naied  as  one  of  the  principal  obsiaclceto  good  induction,  general  t^uo- 
ccptionfl  wrongly  formed,  " notiones  temerfi  ik  rebus  abslractas:"  to 
which  Mr.  Whcwell  adds,  that  not  only  dno»  had  abslraction  make  bad 
iiidnctioti,  but  that  in  order  to  perform  induction  well,  we  miin  iia»e 
ahgtracted  well :  our  gBneral  conceptionii  niUKt  be  "  clear"  and  "  appro- 
priate" to  the  matter  in  hand.  Nor  cfin  it  be  doubted  that,  in  what 
they  thua  said,  both  Uacon  and  Mr.  Whewell,  though  ihey  expivsaed 
their  meaning  vaguely,  had  a  meaning,  and  a  highly  important  one. 

\  3.  In  attempting  to  show  what  the  difficulty  in  this  matter  really 
in,  and  how  it  is  surmounted,  I  muat  beg  the  reader,  once  for  all,  to 
boar  thja  iu  mind:  Tliai  although  in  discuftsing  Mr.  Wliewell'a  opin- 
ions T  am  willing  to  adopt  hia  language,  and  to  speak,  therefore,  of 
connecting  faci.<i  through  tno  iii:«trumeutality  of  u  couceplion,  this  tech- 
nical phraseology  means  neither  more  nor  los«  than  what  is  commonly 
called  comparing  the  facts  with  one  another  and  determining  in  what 
they  agree.  Nor  has  the  technical  c.icpre»sion  even  the  advantage  of 
being  metaphysically  coiTCCt,  Tho  facts  nro  not  connefted ;  they 
remain  separate  facts  as  they  were  before.  The  idtnn  of  the  fiwts  may 
Ijccomc  connect(?d,  thai  is,  wo  mny  be  led  to  think  of  iheni  (oecihrr; 
but  this  ronsonuonce  is  no  more  than  what  may  I>e  produced  by  any 
Casual  assuciuiion.  What  really  takes  place,  is,  I  conceive,  more  phi- 
Io8*)pliically  expressed  by  the  common  word  CorapnTison,  than  by  the 
phrases  "to  connect"  or  "to  superinduce.'*  For,  as  the  general  con- 
ception is  itself  obtained  by  a  comparison  of  particular  phonomena.  so, 
when  obtained,  the  mode  in  which  wo  apply  it  to  otlier  phenomena  is 
again  by  comparison.  We  compare  phenomena  with  each  other  lo  get 
tlio  conception,  and  wo  then  compare  those  and  other  phenotnenn  vuh 
the  conception.  Wo  get  the  conception  of  an  animal  (for  instance)  by 
comparing  different  animals,  and  when  wo  afienvaTds  sec  »  creature 
resembling  nn  animnl,  we  compare  it  with  our  general  conception  o! 
an  animal ;  and  if  it  agrees  with  that  general  conception,  we  include  It 
in  the  class.     The  conception  becomes  the  typo  of  comparison. 

And  we  need  only  consider  what  comparison  is,  to  see  that  whore 
the  (ihjerts  aro  more  than  two,  and  still  more  when  they  are  an  indefi- 
nite number,  a  type  of  fintno  sort  is  an  indispousablu  condition  of  the 
oomparisou.  Wlien  we  have  to  arrange  and  classify  a  great  number  ot 
objects  according  to  their  agreemonrs  and  differences,  we  do  not  make 
a  confutted  attempt  to  compare  all  with  all.  Wo  know  that  two  things 
are  !\^  much  as  the  human  mind  can  attend  to  at  a  time,  and  we  there- 
fore Rx  upon  one  of  the  objects,  either  at  hazard  or  because  it  ofTers  io 
a  peculiarly  striking  manner  some  important  character,  and.  taking  this 
as  our  standard,  wo  compare  with  it  one  object  after  amithor.  If  we 
find  a  second  object  which  presents  a  remarkable  agreement  with  the 
first,  inducing  us  to  class  them  together,  the  question  instantly  oriseB, 
in  vhat  circumstances  do  they  agree  1  and  to  take  notico  of  these  ei^ 
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cuniBtnnces  is  already  n  first  stago  of  abatraction,  giving  rise  to  a 
general  concepiton.  Hanns;  advanced  thus  far,  when  wo  now  tdke  iii 
hand  a  third  ot>jcct,  vm  uatunUly  a^k  ourselves  the  qiieation,  not  rtieroly 
wbether  this  third  object  agrvus  witli  the  Grst,  but  whether  it  agrcfis 
witli  it  in  the  .tnme  circumstances  in  which  the  second  did  ]  iu  oUicr 
worAa,  whether  it  agrees  with  the  general  conception  which  has  been 
ubt-aint-d  by  ubstraciioii  frCMU  the  first  and  &ec»iid  ]  'Huts  wc  see  the 
tendency  nf  general  cnnceplionft,  an  nonn  as  formed,  to  pubsiitule  ihem- 
selves  as  types,  for  whatever  individual  objects  previously  annweretl 
that  uur|io«o  bi  our  comjmnsons.  We  may.  perhaps,  tind  that  no 
considerabip  number  of  other  objects  agree  with  this  hrst  general  con- 
ception; and  that  we  must  dnjp  the  conception,  and  beginnini^  aijain 
with  a  difTercni  individual  case,  proceed  by  difTereut  compariaoim  to  a 
different  general  conception.  Sometimes,  again,  we  find  inat  tlie  same 
conception  will  aorve,  by  merely  leaving  out  some  of  its  circumstaui^es ; 
and  by  this  higher  effort  of  abslractiou,  wc  obtain  a  still  more  geuiTal 
conception;  as,  in  the  ca^e  formerly  referred  to,  we  roao  from  the 
CDnception  of  polos  to  the  jrcncral  cnnceptiou  of  opposite  pmperdeg  in 
opposite  directions ;  or  ns  those  South  Sea  islanders,  whoao  coticoDiion 
01  ft  qnadniped  had  been  abstracted  from  hoga  (the  only  animaUol  that 
doscnption  wluch  they  had  seen),  when  they  afterwards  compared  that 
eonception  with  other  quadnipods,  dropped  some  of  the  circumiiiaucvs, 
and  arrived  at  the  more  general  concopnon  which  Europeans  associate 
with  the  term. 

These  brief  rnmiirks  contain,  I  believe,  all  that  b  woU-grouudcd  in 
Mr.  Whewell's  doctrine  that  the  conception  by  which  tbo  mind  ar- 
ranges and  gives  unity  to  phenomena  must  bo  lumished  by  the  mind 
itaeli",  and  that  wo  find  the  right  conception  by  a  tentative  process, 
trying  fin^t  one  and  then  aiinther  until  we  hit  the  mark.  It  has  been 
seen  that  the  conception  is  not  furnished  Ay  the  mind  nnril  it  has  been 
fuiiiished  to  the  mitid ;  and  that  the  facts  which  supply  it  are  some- 
times extraneous  facts,  but  more  often  the  very  facta  which  wo  are 
•attempting  to  arrange  by  it.  It  is  quite  true,  however,  that  in  endeav- 
oring to  arrange  the  facts,  at  whatever  point  we  begin,  wo  never  ad- 
vnnce  three  steps  without  forming  a  general  conception,  raoro  or  loss 
distinct  and  precise ;  and  iJiat  this  general  conception  becomes  the 
cluo  whicli  we  iiistatiUy  endeavor  to  trace  through  the  rest  of  the  facts, 
or  rather,  liocomes  the  standard  with  which  wo  thenceforth  omparo 
them.  If  we  are  not  satisfied  with  the  agreements  which  we  discover 
among  the  phenomena  by  comparing  them  with  this  type,  or  with  some 
still  more  general  conropiion  which  by  an  additional  stage  of  abstrao 
tion  we  can  form  from  the  typo:  wc  change  our  course,  and  look  out 
for  oilier  ugreemeiiu  :  wu  recommence  the  comparison  from  a  different 
starting  point,  and  so  generate  a  different  set  of  general  conceptions. 
This  is  the  tentative  process  which  Mr.  Whewell  speaks  of;  and  thia 
it  is  which  sngijested  ihe  theory  that  the  conception  is  supplied  by  the 
mind  itself.  The  different  conceptions  which  the  mind  successively 
tries,  it  either  already  possessed  from  ita  prerious  experience,  or  they 
were  snpplitvl  to  it  in  the  very  first  stago  of  the  corresponding  act  of 
comparison ;  and  since,  in  the  subsequent  part  of  the  process,  the  con- 
ception manifested  itself  as  something  compared  ^vith  the  phenomena, 
not  evoUed  from  them,  Mr.  Wlicivoirs  opmion,  though  I  cannot  help 
thinking  it  erroneous,  is  not  unnatural. 
3D 
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§  4.  If  ihia  bo  a  conect  account  of  tlio  itistrumeotolity  of  general 
cnnccptioDB  in  tho  coinpurisuii  which  iiece»sariljr  precedes  IntfucLiun, 
v/e  shall  easily  be  able  to  iranslnte  into  our  own  language  what  Mr. 
Whewell  meana  by  saying  that  con<:cpliuns,  tu  be  subscrvieat  to  Imluc- 
lion,  must  Iw  "  clear"  and  "  uppiopriate." 

If  the  conception  correspondi  to  a  real  agreement  among  the  phe- 
nomena ;  if  the  comparisun  which  we  huvo  made  uf  a  set  of  o^octa  has 
led  us  tu  clsAS  them  aceording  to  real  resemblances  and  diQc-rcuces ; 
tho  conception  which  does  tins  may  not  indeed  be  clear,  but  it  cannot 
fail  to  be  appropriate,  fur  some  purjiose  or  othiT.  Tlic  i|ucatioa  of  ap- 
propriate* iie»&  is  relative  to  the  pai'cicutar  object  we  have  in  view.  As 
soon  as,  by  our  comparison,  wo  have  ascertained  tome  agreement,  soiue- 
ihing  which  can  be  predicated  in  common  of  a  number  of  objects;  we 
have  obtained  a  basis  on  which  un  inductive  process  is  capable  uf  being 
founJed.  lint  the  agreements,  or  llie  ulterior  consequences  to  which 
those  agrecmenifl  lead,  may  Ik  of  very  diSercut  degrees  of  importance. 

If,  fur  instance,  we  only  compare  animaU  acc^jnliog  to  their  color, 
and  class  tho»n  together  which  arc  colored  alike,  we  form  the  general 
conceptions  of  a  white  animal,  a  black  uiiimul,  &c.,  which  are  concep- 
tions leKitimately  formed ;  and  if  an  induction  were  to  be  attempted 
concerning  the  causes  of  the  colors  of  animals,  tliis  comparison  would 
be  the  pnmt^r  and  nccus»ar>'  preparation  iur  such  an  induction,  but 
would  not  help  us  towards  a  knowledge  of  the  laws  uf  any  other  of  the 
propeities  of  animals:  while  if,  \N-ith  Cm*ier,  ire  compare  and  class 
(hem  according  to  the  structure  of  the  skeleton,  or,  with  Btainvillo, 
according  tu  the  nature  of  their  outward  integuments,  the  agreementa 
and  differences  which  are  obser%*able  in  these  respects  are  not  only  of 
much  greater  importance  in  themselves,  but  are  marks  of  agreements 
and  diflcrences  in  mauy  other  most  important  particulars  of  the  struc- 
ture and  mode  oflifc  of  the  animals.  If,  therefore,  tlio  study  of  their 
structure  and  hahits  be  our  objoot,  the  conceptions  generated  by  those 
last  comparisons  are  far  more  "  appropriate'  than  those  generated  by 
the  former.  Noilnng,  other  than  this,  can  be  meant  by  Uie  appnprt* 
ateneas  of  a  conception. 

When  Mr.  'Wbewell  says  that  the  ancients,  or  the  schoolmen,  or  any 
modem  philosophers,  missed  discovering  the  real  law  of  a  phenomenon 
because  they  applied  to  it  an  inappropriate  instead  of  an  appropriate 
conception  ;  he  can  only  mean  that  in  comparing  various  instances  of 
the  phenomenon,  to  ascertain  in  what  those  instances  agreed,  they 
miaaed  tho  important  jwints  of  agi'ocmcnt;  and  fastened  upon  such  os 
were  either  imaginary,  and  dm  agreements  at  all,  ur  if  real  agreements, 
were  comparatively  trifling,  and  had  no  connexion  with  tho  phenom* 
euon,  the  law  of  which  was  sought. 

Aristotle,  philosophizing  on  the  subject  of  motion,  remarked  that 
certain  motions  apparently  take  place  spontaneously  ;  bodies  fall  to  the 
grouud,  flame  ascends,  hubbies  of  air  nse  in  water,  Sec..:  and  these  he 
called  natural  motiuns  ;  while  utlicrs  not  only  never  take  place  without 
external  inciiomeni,  but  oven  when  such  incitement  is  applied,  tend 
spontaneously  to  cease ;  which,  to  distinguish  them  from  the  former, 
he  called  violent  motions.  Now,  in  comparing  tlte  so-called  natural 
motions  with  one  another,  it  ap{>oar(Kl  to  Aristotle  that  they  agreed  m 
one  circumfitance,  namely,  that  the  body  which  moved  (or  seemed  to 
ronve)  spontaneously,  was  moving  fowardj  its  own  places  meaning 
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therebj  ibe  place  from  whence  it  oTigiaoDy  come,  or  the  place  where 
a  ^reat  ijuantity  of  matter  Btmilar  to  itself  wa5  assembled.  In  tko  other 
clnoK  of  motinnit,  a^  wlit^n  bodies  arc  thrown  uii  in  ti\o  air,  they  are,  on 
the  coPtrary,  movingyVoin  their  own  place.  Now,  Uiis  tonct-piion  of 
a  body  nioviof^  towards  its  own  placu  may  justly  bo  cuusidercd  inap' 
proprintH  ;  t>ticaU!H!,  though  it  exprpHssB  a  rircum»tanco  rojilly  found  in 
some  ol'tlie  moHt  familiar  instaiicea  of  motion  apparently  spuntaneuuB, 
yet,^r«/,  there  are  nianyulher  coses  of  such  motion,  in  which  that  cir- 
cumHtance  is  absent:  the  motion,  for  instance,  of  the  cart})  and  planeta. 
Secondly,  even  when  It  is  present,  the  motion,  on  clu.scr  exainniatiun. 
would  oUcn  be  seen  nut  to  bo  spontaneous:  as,  when  air  rises  in  water, 
it  divis  not  riiio  by  its  own  nature,  but  is  piisho<l  up  by  the  superior 
weight  of  the  water  which  presses  upon  it.  Finally,  there  arc  mauy 
casea  in  which  tlie  spontaneous  motion  takes  place  in  the  contrary 
direction  to  what  the  theory  considers  aa  the  body's  own  place  ;  for 
instance,  when  a  fog  rises  from  a  lake,  or  when  water  dries  up.  Thero 
in,  therefore,  no  ajcreomcnt,  but  only  a  superficial  semblance  of  agroe- 
meot,  which  vanisiies  on  closer  inspection :  and  hcnca  the  conception 
is  "  Inappropriate."  We  may  add  that,  in  the  case  in  qucsliou,  no  con- 
ception would  be  appropriate;  there  is  no  agreement  which  runs 
through  all  the  cases  of  sponianfjous,  or  apparently  spontaneous,  mo- 
tion :  thuy  cannot  be  brought  under  one  law^it  is  a  casu  of  PluroliQr 
of  Causes.* 

$  5.  So  much  for  the  first  of  Mr.  Wbewell's  conditions,  that  coiicep 
tions  must  be  appropriate.  The  second  is,  that  they  shall  be  "clear;" 
and  let  us  consider  what  ibis  implies.  Unless  the  conception  rorro- 
sponds  to  a  real  agreement,  it  has  a  worse  defect  than  that  of  not  being 
clear;  it  is  not  applicable  to  the  case  at  all.  Among  the  phenomena, 
thoreforc.  which  we  are  attempting  to  connect  by  means  of  the  con- 
ception, we  must  suppose  that  there  really  is  an  agreement,  and  that 
the  conception  is  a  conception  of  that  agreement.  In  order,  then,  that 
it  should  be  clear,  the  only  requisite  is,  that  we  shall  know  exactly  in 
what  the  .igreemeni  consists;  that  it  shall  have  been  carefully  observed, 
and  accurately  remembered.  We  are  said  not  to  have  a  clear  concep- 
tion of  the  rcftemblaijco  among  a  set  of  objects,  when  wo  have  only  a 
general  fooling  chat  they  resemble,  without  having  analyzed  their 
resemblance,  or  perceived  in  what  points  it  consists,  and  fixed  iii  our 
memory  an  exact  recollection  of  those  points.  This  want  of  cleameas, 
or,  as  it  may  be  otherwise  called,  this  vagueness,  in  the  general  con- 


a,  185),  M  follovra : — *'  Anatodci  and  hia  follovrera  endeavored  in  mn  to  sccount  for  the 
OHichanical  rvtalion  o(  fotcM  in  th«  lerm,  t>y  Bppljring  ihe  uuq^tprMa*  leametrical  con- 
cepiioTu  of  Ihe  properlies  ot  IbQ  drcl? :  (her  fiilod  in  cxplaininf  (he  form  of  Iho  luminous 
spot  marir  Itf  Ihu  mm  sinning  Lhroujih  a  hiiln,  bccauao  Ibey  ■pplirtt  tne  iTuppntpriait  con- 
oeptUHi  of  a  circular  qualtto  in  Iha  Biin'a  ligUl :  Ihey  apecuUleil  10  Bo  purposo  aUml  tbe 
sUoenlory  coropDaition  oTbodic*,  bccauM  they  Buuined  th«  Mappnpriatt  conctiition  ot 
Itkmrtt  bctwKoa  (h«  clctnenta  nod  the  compound,  inaiead  of  the  genuine  notion  of  elsments 
tiHin-ly  tUtrrmimiig  tite  i^nalttiea  of  Uia  comnouml,"  Hut  in  (beao  c»ms  there  u  more  than 
&n  iiiappropriaU  coDMfitloni  Ibani  ias  ratse  conception;  una  whiuh  haa  no  pmtatyiM  in 
naitia-.  nottiintf  corTcaponding  to  il  in  facta  Thia  is  evident  in  the  last  two  examplct.  and 
ia  ^iqually  tnic  in  tbo  fiiat ;  the  "  propertie*  of  ib«  ciicle"  which  weie  nrrrrMl  to.  lining 
piirulr  fantiunciU.  There  ia,  therefore,  an  nrror  beyond  Ihe  wroaf  cb<^cs  ofa  principle  m 
BenttializAtioo  ithiMvit  a  &Ue  Msumption  of  tnaUeraof  fwt.  Th«  sttviopt  is  mmlc  u>tt>- 
aulve  certain  law*  of  n&ture  into  s  more  general  law,  that  law  being  nol  one  which,  thoimh 
real,  ia  inapproptht«,  but  one  wholly  iouigiiuur. 
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ceptioft,  may  he  owing  eithfir  to  our  having  no  accurate  knowledge  of 
tha  objpcte  Uicmsclvca,  or  merely  lo  our  noi  Imvin^  carefully  cumpared 
chein.  Thus  a  pcirson  may  hare  no  clear  idea  of  a  ship  hecauBft  he  haa 
never  «een  nno,  or  hccauae  ho  remembers  but  little,  and  that  faintly, 
of  what  ho  has  seen.  Or  ho  may  have  a  perfect  knowleiljro  aiid 
rcraombrancD  of  many  nhipH  of  variona  kinds,  frigates  tmiuticf  tiic  rest, 
but  he  may  have  no  clear  but  only  a  coiiIuhmI  idea  of  a  frifi^tc,  l>ocuu8e 
hv  has  not  compared  iht*m  snflicienlly  to  hare  remarked  and  remem* 
bered  in  what  particular  points  a  frigate  differs  from  aome  other  kind 
of  ship. 

It  is  not,  however,  neceesary,  in  order  to  have  clear  ideas,  that  we 
should  know  all  the  common  propertie.t  nf  the  thinciH  whirh  we  clssa 
together.  Tliat  would  bu  to  liave  our  conceptions  of  the  class  com- 
plete as  well  03  clear.  Ii  in  Miflicienr  if  wn  nevi^r  class  things  together 
without  knowing  exactly  why  we  do  so — without  having  attcertained 
exactly  what  ngrcementa  we  aro  about  to  include  in  our  conception ; 
and  if,  after  having  thus  fisod  our  conception,  we  never  vary  from  it, 
never  include  in  tlin  chiss  anything  wnicli  has  not  those  commcm 
properties,  nor  exclude  from  it  anytliiiig  which  has.  A  clear  concep* 
tion  means  a  detprminnio  conception;  one  which  does  not  fluctuate, 
which  is  not  one  thing  lo-day  and  another  to-morrtiw,  but  remains  fixed 
and  invariable,  except  when,  from  the  progress  of  our  knowledge,  or 
the  correction  of  Bome  error,  wc  consciously  add  to  it  or  altar  it. 
A  person  of  clear  ideas,  is  a  person  who  always  knows  in  virtue  of 
\vluit  properties  his  classes  are  constituted ;  what  attributes  are  OOB 
noted  by  liia  general  names. 

The  principal  rcquisitcs,  therefore,  of  clear  conceptions,  nre  habita 
of  altcmivc  obser\'atJon,  an  extensive  experience,  and  a  memory  which 
receives  and  retains  an  exact  image  of  what  is  nhserved.  And  in 
proportion  as  any  one  has  the  babit  of  obscrt-ing  minutely  and  com- 
pnnng  carefully  a  pirticulnr  class  of  phenomena,  and  an  accurato 
memory  for  the  results  of  the  obsep,*alion  and  comparison,  so  will  his 
conceptions  of  that  class  of  phenomena  be  clear;  provided  ho  haa  the 
indispensable  habit,  (naturally,  however,  *  resulting  from  those  otbei 
t:ndinvments,)  of  never  using  general  names  without  a  precise  can- 
itotation. 

As  the  clearness  of  our  conceptions  chiefly  dopenda  upon  the  ntfe> 
fvlnetx  and  aeemraey  of  our  observing  and  comparini?  faculties,  so  their 
ap]>ropriatone8a,  or  rather  the  chance  we  have  of  hitting  upon  tha 
appropriate  conception  in  any  case,  mainly  depends  upon  the  actirity 
of  the  same  faculties.  He  who  by  habit,  jjrouiidcd  on  sufficient  natural 
aptitude,  haa  acquired  a  readiness  in  accurately  obserring  and  com* 
paring  phenomena,  will  perceive  so  many  more  agreements  and  wiD 
perceive  them  so  much  more  rapidly  than  other  people,  that  the  chance* 
axe  much  greater  of  his  perceiving,  in  any  instance,  the  agreement  on 
which  the  important  con»oquene«a  depend.  '™ 

^  6.  We  are  not.  at  the  aame  time,  to  forget,  that  the  agreemeot 
cannot  always  be  discovered  by  mere  comparison  of  the  very  phcoom* 
fta  in  question,  nithout  the  aid  of  a  conception  acquired  elsewhcro: 
m  in  die  case,  so  often  referred  to,  of  the  planetary  orbits. 

The  March  lor  tlie  agreement  of  a  !>et  of  phenomena  is  in  troiV 
Mn  onttlnr  to  the  search  for  a  loet  or  hidden  object.     At  firfit  we  plao; 
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uurselvee  in  a  sufficicDtljr  commandiu^  position,  and  cast  our  eyea 
round  us,  and  if  v/c  can  sea  tha  object,  ii  is  well ;  if  not,  we  ask  our- 
selves  mentally  what  arc  the  places  id  which  It  may  be  hid,  in  order 
that  we  may  there  search  for  it:  and  eo  on,  until  we  iraagitio  thu  place 
where  it  really  is.  And  hero  too  we  require  to  have  had  a  previous 
ncoptioii,  or  kuowlcdgu,  of  lho»u  di0brunt  places.  As  in  this  fa 
iliar  proceAS,  so  In  tho  nhiloonphical  operation  which  it  illustrates, 
first  endeavor  to  titia  the  lost  ubjocc  or  recognize  the  commnn 
:ributo,  without  conjocturally.  invoking  the  aid  of  any  previously 
acquii'ed  conc«ption,  or  in  olhex  wordi,  of  any  hypothewis.  Having 
&iled  in  this,  wc  call  up>n  our  imagination  for  some  hypothesis  of  a 
pptitiiblc  place,  or  a  possible  point  of  rosemblanco,  and  theu  look,  to 
see  whether  the  facu  agn>e  with  the  canjecturo. 

For  such  cases  sumctliini;  nioru  is  ruquired  than  a  mind  accuntomed 
Co  accurate  observation  and  comparison.  It  must  be  a  miad  storea 
itli  general  conceptions,  previously  acqiured,  of  the  sorts  which  bear 
Enity  tu  thu  subject  of  tlio  particular  uiquiry.  Aud  mucli  w-ill  also 
epeud  upon  the  natural  «trengtli  and  acquired  culture  of  what  has 
een  termed  the  scientific  imagination;  upon  tha  faculty  possessed  of 
muntaily  arranging;  known  elements  into  new  combinations  such  as 
have  not  yet  been  observed  in  nature,  though  not  contradictory  to  any 
known  laws. 

But  the  variety  of  intellectual  habits,  tho  purposes  which  they  serve, 

d  the  modes  in  which  Uicy  may  be  fostered  and  cultivated,  are  con- 

iderationa  belonging  to  tho  Art  uf  Education :  a  subject  far  wider 

an  Logic,  and  which  the  present  treatise  does  not  profess  to  discuso. 

,  therefore,  the  present  chapter  may  properly  close.     It  constituted 

real  digression  firom  the  mam  purpose  of  this  work ;  tu  which  no 

ing  would  liave  tempted  me  but  tho  apparent  necessity,  in  pnnnul- 

gating  a  view  of  induction  opposed  to  that  which  is  taught  by  an 

eminent  living  writer,  of  not  shrinking  from  an  encounter  with  him  on 

.)uA  own  ground,  but  entering  sniRciontly  into  tho  spirit  of  bis  views 

'fo  show  how  much  of  the  difference  is  apparent  and  how  much  real ; 

what  is  the  equivalent  expression  for  bis  doctrines  in  my  own  language; 

and  what  are  tho  rea^oiis  which  load  mo,  oven  where  tbo  opinions  ax« 

eiimlar,  to  adopt  a  difierent  mode  of  statement. 


CHAPTER  III. 

OP  NAHINo/ab  BFBSITMART  to  IHDl'CTIOM. 

^  1.  It  does  not  belong  to  tlie  present  undertaking  to  dwell  on  the 
importajice  of  language  as  a  medium  of  human  interconrae,  whether 
for  purposes  of  sympathy  or  iufonnatiow.  Nor  does  oar  design  admit 
of  more  than  a  passing  allusion  to  that  great  property  of  nam<*s,  npnn 
vdiich  tlieir  functions  as  an  intellectual  instrument  are,  in  realitv,  nlri- 
matoly  dependent ;  their  potency  as  a  means  of  forming,  and  of  rivet 
ing,  aasoaations  among  our  other  ideas :  a  subject  om  which  an  able 
thinker  has  thus  written  :— 

"  Nunee  are  impreMioiu  of  tense,  and  as  such  take  the  strongeat 
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hold  on  llic  niinii,  anrl  of  all  other  iraprcMiotu  can  he  most  esiitlj  to- 
called  and  roiaiiied  in  view.  Tbey  therefore  penc  to  givu  a  point  of 
attachment  lo  all  t)ie  more  volatile  objects  nf  thoDglit  and  leeling. 
Impressions,  that  when  past  might  be  dissipated  for  ever,  arc,  by  tbeir 
connexioD  with  language,  always  %vitliiri  reach.  Thouglit»,  of  them- 
•elves,  arc  perpetually  slipping  out  of  the  field  of  immediate  meutol 
vision;  biit  ilio  name  abides  with  u«,  and  the  utterance  of  it  restor«B 
tb<nn  in  a  tnotnuiil.  Words  are  the  riwtodiers  of  every  product  of 
mind  le^  tmpresiiive  than  ihemsetves.  All  extensions  of  human  knowl- 
edge, all  new  generalizations,  aro  fixed  and  spread,  even  uninten- 
-tionully,  by  ilie  use  of  words.  The  child  growing  up  leame.  aloii;; 
with  the  Vi>cablo«  of  his  mother- tongue,  that  things  which  he  would 
have  believed  to  be  diffcreut,  are,  in  important  potnlK,  ibc  sama 
Without  any  formal  insirurlion,  the  language  in  which  we  grow  up 
teaches  u«  idt  the  common  pbiln!<opby  of  the  age.  It  directs  us  tn  ob- 
serve  and  know  ihing^  which  we  snonld  hav©  overlooked;  it  ftuppltfs 
us  with  ciasAifirntinm  ready  made,  by  which  tilings  aro  arrangca  (as 
far  as  the  Hght  of  by-goue  gcuerutluus  admits)  witli  the  objects  to 
which  they  bear  the  greatest  total  resemblance.  The  number  of 
general  names  in  a  language,  and  the  degree  of  generality  of  those 
nunes,  afibrd  a  test  of  tlio  knowledge  of  the  era,  una  of  the  intellectual 
insight  which  is  ibu  birth-right  of  any  one  born  into  it." 

It  is  not,  however,  of  the  functions  of  Names,  considered  generallj, 
tliut  we  have  here  to  treat,  but  only  of  the  manner  and  degree  in  which 
they  are  directly  instrumental  to  the  investigation  of  truth ;  in  other 
words,  to  the  process  of  induction. 

$  2.  Observation  and  Abstraction,  the  opuratiuns  which  formed  the 
subject  of  the  two  foregoing  chapters,  are  conditions  indispensable  to 
induction  :  llicre  can  be  no  induction  where  they  are  not,  It  has  been 
ima^ned  that  Naming  is  also  a  condition  equally  indispensable.  There 
are  philoftophcra  who  have  held  that  language  is  not  solely,  according 
to  a  phrase  generally  cxirrent,  an  ineilrument  of  thought,  but  Me  instru- 
ment :  tliat  names,  or  something  equivalent  to  them,  some  snccics  of 
artificial  signs,  are  nece«sary  to  reasoning;  that  there  could  Ke  no  in- 
ference, Olid  cuiiBe<|uetiily  uo  induction,  without  them.  But  if  the 
nature  of  reasoning  was  correctly  explained  in  the  earlier  part  of  the 
present  work,  this  opinion  must  be  held  to  be  an  cxaggerauon,  though 
of  un  important  truth.  If  reasoning  be  from  pariLculais  lu.  porticulan, 
and  if  it  consist  in  recognizing  one  fact  as  a  mark  of  another,  oPV. 
mark  o£  a  mark  of  anoUicr,  nuUiing  is  required  to  render  reasonh^ 
possible  except  senses,  and  aRsoctation :  senses,  to  perceive  that  two 
facta  are  conjoined ;  association,  as  the  law  by  which  one  of  tbone  two 
facta  Tsises  up  thi.*  idea  of  tlie  ulhcr.  Fur  these  mental  phenomena,  as 
well  as  tor  the  belief  or  expectation  which  follows,  and  by  which  we 
recognize  as  having  taken  place,  or  as  about  to  take  place,  that  ol 
which  we  have  perceived  a  mark,  there  is  evidently  no  need  o(  lan- 
guage. And  this  inference  of  one  particular  fact  from  another  is  B 
cose  of  induction.  It  is  of  this  sort  of  mduction  that  brutei}  ore  capable ; 
it  is  in  this  shape  that  unc-ultivated  minds  make  almost  all  their  induc- 
tions, and  that  we  all  do  so  in  the  cases  in  which  familiar  experience 
forces  our  conclusions  upon  us  without  any  active  process  of  inquiry 
CO  our   part,   and   in  which   the  belief  o'   expectation  follows  the 
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sagK^stion  of  thu  evidcDce,  tvitfa  the  promptitude  and  certain^  of  an 
instinct. 

§  3.  But  although  inference  of  an  inductive  cbarsctor  is  possible 
williout  (ho  use  ot  signs,  it  could  never,  witliout  them,  ho  carried  much 
syond  the  very  simple  cases  which  wc  have  juxt  defirrihed,  and  which 
form,  in  all  probability,  the  limit  of  the  reasonings  of  those  anitnahi  to 
whom  conventional  language  is  unknown.  Without  language,  or  eomo 
thing  equivalent  to  it,  there  cuuld  only  be  as  much  of  reaanning  from 
'  Bxporieuce,  us  can  take  place  without  the  aid  of  general  propositions. 
"low,  although  in  strictnesH  we  may  reason  from  past  experience  to  a 

sh  individual  case  without  the  intermediate  iitago  of  a  general  pm- 
lusiliun,  yet  without  general  proposition:)  we  should  seldom  rcuicmher 
wliai  experience  we  have  had,  and  srarcelv  ever  what  concluaions  that 
■^experience  will  warrant.  The  division  of  the  inductive  process  into 
two  parts,  the  first  ascertaining  what  is  a  mai'k  of  the  given  fact,  the 
second  whether  in  the  new  cajie  that  mark  exists,  is  natural,  and 
scientifically  indispensable.  It  is,  indeed,  in  a  majority  of  cai>e», 
rendered  necessary  hy  mere  distance  of  time.  The  experience  by 
which  we  are  to  guide  our  judgmentii  may  be  other  people's  expe> 
~  nee,  little  of  which  can  be  communicated  to  us  otherwise  than  by 

iguage:  when  it  is  our  own,  it  is  generally  experience  lonar  past; 
alesH,  therefure,  it  were  recorded  by  means  of  artificial  signs,  litde  of 
'It  (except  in  cant^  involnng  uur  inten<«er  aensations  or  emotions,  or  the 
subjects  of  our  daily  and  hourly  coutemplstions)  would  be  retained  iu 
the  memory.  It  \s  hardly  necessary  to  odd,  lliat  when  the  inductive 
inferoDce  is  of  any  but  tlie  most  direct  and  obvious  nature — when  it 
requires  sevt-ral  observations  or  cxperiraontftin  varying  circumstances, 
and  the  comparison  of  one  of  ihcito  with  another — it  is  impussihlc  to 
proceed  a  step,  without  the  ariificiat  memory  which  words  beslow. 
Without  woroa.  we  shonld,  if  we  had  ntlen  seen  A  and  B  in  imme- 
diate and  obvious  conjunction,  expect  B  whenever  we  saw  A;  but  to 
""iscovor  their  conjunction  when  not  obvious,  or  to  detcnnino  whelbor 
it  is  really  constant  or  only  casual,  and  whether  there  is  reason  to  ex* 
pcct  it  under  any  given  change  of  circumstances,  is  a  process  far  too 
complex  to  bo  performed  ivithout  some  contrivance  to  make  ottr 
remembrance  of  our  own  mental  operations  accurate.  Now,  language 
is  such  a  conirivaucc  Wlien  thai  instrument  is  called  to  our  aid,  the 
difficulty  is  reduced  to  that  of  making  our  remembrance  of  the  moan- 
ing (if  words  accurate.  This  being  secured,  whatever  passes  through 
our  minds  may  be  remcmberod  accurately,  by  putting  it  c^irefiilly  into 
words,  and  committing  the  words  either  to  writing  or  to  memory. 

Tlic  function  of  Namiag,  anrl  particularly  of  Qeueral  Names,  in  Jn- 
ducliun,  may  be  rccapitulaletl  as  follows.  Every  inductive  inference 
which  is  good  at  all,  is  good  for  a  whole  class  of  cases  ;  and,  that  the 
inference  may  have  any  better  warrant  of  its  correctness  than  the  mere 
clinging  together  of  two  idea-t,  a  process  of  experimentation  and  com- 
parisun  is  necessary ;  in  which  the  whole  class  of  cases  must  be 
brought  to  view,  and  some  uniformity  in  the  course  of  nature  evolved 
and  ascertained,  since  the  existence  of  such  an  uniformity  is  required 
as  a  justification  for  drawing  the  inference  iu  even  a  single  case.  This 
aniformity,  therefore,  may  be  ascertained  once  fiir  all ;  and  if,  being 
ascertained,  it  can  be  remembered,  it  will  serve   as   a   formula   fnr 
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mokine  in  particular  caaoe  all  such  ioferencee  as  the  j>revious  expen 
enci!  vni\  wHrraiit.  But  wc  can  oiily  secure  its  being  rcmemberod, 
or  give  ourselves  even  a  chuiicc  ef  tarrying  in  our  memory  any  cco- 
siilerublc  number  of  such  uniformities,  by  registering  ibem  through  the 
medium  of  nennauont  signs;  which  (being  &oni  the  nature  uf  the  case, 
signs  not  of  an  inJividual  fact  but  of  on  uuiformil}',  thai  is,  uf  au  iudofi- 
nite  nuutber  of  facts  similar  to  one  anuiher)  are  general  signs;  uni- 
veraalsj  generml  namos,  and  general  propositions. 

f  4.  And  here  I  cannot  omit  to  notice  an  oversight  conuuitted  by 
HOiuc  cjniuem  metaphysicians ;  who  have  said  that  Uie  cause  uf  our 
usin;(  funeral  naincut  is  the  iiiGnito  multitude  of  iuilividual  objects,  which, 
maUtiig  it  bupoAbible  to  havo  a  name  for  each,  compels  us  to  make 
one  name  serve  for  many.  This  is  a  very  limited  view  of  the  func- 
tion of  general  naxnos.  Even  if  there*  wt-ro  a  name  for  every  individual 
^^  object,  we  should  require  general  names  as  much  as  we  now  do. 
Without  them  we  could  not  express  the  result  of  a  single  cumparisoo, 
oor  record  auy  one  of  the  uniformities  existing  in  nature ;  ana  should 
be  hardly  better  oIT  in  respect  to  Induction  than  if  we  had  no  names 
at  alL  With  none  but  names  of  individuals  (or,  in  other  words,  proper 
names),  we  might  by  pronouncing  tlio  name,  suggest  the  idea  of  the  ob- 
jecc,  but  we  could  not  assert  a  single  proposition  ;  e:ccept  the  unmean- 
iug  ones  formed  by  prcdicatiDg  two  proper  names  one  of  anotlicr.  It  is 
only  by  means  of  general  names  that  wc  can  convey  any  information, 
predicate  any  attribute,  even  of  an  individual,  much  more  of  a  daas. 
Uigorously  speaking  we  could  got  on  without  any  other  general  namei 
than  the  abstract  names  of  attributes;  all  our  propositions  might  be  of 
the  form  "  such  an  individual  object  posstrsaes  such  an  atiributc.'*  or 
"  such  an  attribute  is  always  (or  never)  conjoined  with  such  another 
attribute."  In  fact,  however,  mankind  havo  always  given  general 
names  to  objects  as  well  as  attributes,  and  indeed  boforo  attributes : 
but  the  general  names  given  to  objects  imply  attributes,  derive  their 
whole  moaning  from  attributes ;  and  are  chiefiy  useful  as  the  language 
hj  means  of  which  wc  predicate  the  attributes  which  Uioy  cotmote. 

It  remains  to  be  considered  what  principles  are  to  be  adhered  to  in 
^ving  general  names,  so  tliat  these  names,  and  the  general  propositions 
in  which  tliey  611  a  place,  may  conduce  most  to  the  purposes  of  Induo 
Hon. 


CHAPTER  IV. 

OF  THE  nEQl'lsrrES  OP  A.  PHILOSOPmCAL  LANGUAGE;  AND  THE  PRINCIPLES  OF 

DEFINITION. 

(  1.  In  order  that  we  may  possese  a  language  perfectly  suitable  Sar 
the  invostigalion  and  expression  of  general  truths,  there  are  two  prin* 
cipal,  and  sevoral  minor,  requisites.  The  first  is.  that  every  generel 
name  should  have  a  meaning,  steadily  tixed,  and  procisely  determinod. 
When,  by  the  fulfilment  of  this  condition,  such  names  as  wo  pcHvess 
are  fitted  for  the  due  pcrformauco  of  tbcir  functions,  Oie  orxi  Tet|ui»ito, 
and  the  second  in  ortlcr  of  importance,  is  that  wo  r:lKnild  i^wh^**  p 
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nama  wherever  one  is  needed ;  wherever  there  is  anjthmg  to  be  dewg- 
aated  by  it,  which  it  is  of  irnpDitance  to  exprem. 

The  furtaer  of  these  requisites  in  that  to  which  our  attention  will  ba 
excliuively  directed  in  the  present  chapter. 

§  2.  Every  general  narne.  thou,  must  have  a  certain  aud  knowablt; 
meaning-.  Now  the  menning  (m  has  so  often  been  explained)  of  a 
general  connotatlve  narae,  resides  in  the  connotation;  in  the  atiribiiio 
on  Bccouut  of  which,  and  to  express  which,  the  name  is  given.  Thus, 
the  name  animal  being  given  u>  all  things  which  posseas  the  attributea 
of  sensation  and  voluntary  motion,  tlie  word  connotes  thcise  attributes 
excluiiively,  and  they  cuustituto  the  wbole  of  its  meaiiing.  If  the 
name  be  alMtract,  its  denotation  is  the  snme  vrith  the  connotation 
of  the  corresponding  concrete :  it  designates  directly  the  aitrihute, 
which  llic  concrete  tenn  implies.  Tu  u^ive  u  precise  meaning  to 
general  names  is,  then,  to  Bx  witli  »l«adinea.'i  the  Bitrihute  or  attributes 
connoted  by  each  concrete  general  name,  and  denoted  by  the  corre* 
nionding  abstract,  tjince  alutract  tiaraes,  iu  the  order  of  their  creation, 
do  not  precede  but  follow  conci-eie  ones,  as  is  proved  by  the  eljTnolo 
gical  fact  that  they  are  almost  always  derived  from  them ;  wo  may 
consider  their  meaning'  as  determined  by,  and  dependent  upnn.  the 
meaning  of  their  concrete  ;  aiid  thus  the  problem  of  giving  a  distinct 
meaning  to  geoorul  language,  is  all  included  in  that  of  giving  a  preciH 
comintation  to  nil  concrete  general  names. 

This  is  not  difficult  in  the  case  of  new  names;  of  the  technieal  temu 
created  by  philosophic  inquirers  for  the  purposes  of  science  or  art. 
But  when  a  name  is  in  common  use,  the  diniculty  is  greater ;  the  pro- 
hleta  in  tliis  case  not  being  ihat  of  rhooitiug  a  convenient  coimolation 
for  the  name,  but  of  ascertaining  and  fixing  the  connotation  with  which 
it  is  already  used.  That  this  can  evar  be  a  matter  of  doubt,  is  a  sort 
of  paradoY.  But  the  vulgar  (including  in  that  term  nil  who  have  not 
accurate  habits  of  thought)  seldom  know  exactly  what  aASertion  tliay 
intend  to  mi^e,  what  common  property  they  mean  to  express,  when 
they  apply  the  same  name  to  a  number  of  different  things.  Alt  which 
the  name  expresses  with  them,  when  they  predicate  it  of  an  <ibjert,  lb 
a  cunfiiM^-d  fueling  uf  resemblance  between  that  object  and  some  of  the 
other  things  which  they  have  been  accustomed  to  denote  by  the  name. 
They  have  applied  the  name  Stone  to  various  objects  previously  scon ; 
they  900  a  new  object,  which  appears  lo  them  something  like  Oie 
former,  and  they  call  it  a  stone,  without  asking  themselves  in  what 
respect  it  is  like,  or  what  mode  or  degree  of  resemblance  the  best 
autliorities,  or  even  tltey  tliemselvcs,  require  as  a  warrant  for  using 
the  name.  This  rough,  general  impression  of  rosemblance  is,  how- 
wer,  made  up  of  particular  circumstances  of  resemblance ;  and  into 
these  it  is  the  business  of  the  lo^cion  to  analyze  it ;  to  ascertain  what 
points  of  resemblance  among  the  diflcrent  things  commonly  called  by 
oic  name,  have  produced  upon  the  common  mind  this  vsguo  feeling  of 
UkenesA;  have  given  to  the  things  ilio  similarity  of  aspect,  which  bos 
made  them  a  class,  and  has  caused  the  same  nnmo  to  be  bestowod 
upon  them. 

Bui  although  general  names  are  impoted  by  the  vulgar  without  sny 
more  deHuita  connotation  than  that  of  a  >'agiie  restnnblance ;  general 
pr^positiuos  come  in  time  to  be  made,  in  which  pradicates  are  applied 
.1  K 
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to  thoM  names,  that  is,  gcnenO  UBertioiis  aru  made  conceniing  the 
whole  of  the  tluIl^^  which  art)  ilonuted  by  the  name.  And  since  by  each 
uf  thcfeL*  propoitiMonn  Knmn  miributo,  more  or  lew  precisely  conceircd. 
Is  of  course  predicated,  llic  idea  uf  these  various  uttHbules  tbus  ho- 
ccnnea  awociaicd  with  t)ie  name,  and  in  a  nort  of  unrertain  way  it 
comes  to  connatn  thf  m ;  there  is  a  beititation  to  apply  ihc  name  in  any 
new  case  tii  which  any  of  tbc  atliibulL'S  funiiliiirly  predictiteJ  of  tbr 
class  does  uut  exist.  Ami  ihux  to  common  mindit,  the  prapaMliam 
which  they  are  in  the  habit  of  hearing  or  uttering  concemtng  a  class, 
make  up  in  a  kvosewuy  a  sort  of  connotation  for  the  class<name.  Let 
us  take,  tor  instance,  the  word  Civilized.  How  fc^v  could  be  fotind, 
even  lunonff  the  most  educated  persons,  who  would  undertiUte  to  say 
exactly  what  the  tenu  Civilized  connotes.  Yet  tlicrc  is  a  feeling  in 
tho  mmds  of  all  who  U!^e  ir,  that  they  are  using  it  with  a  moaning; 
and  this  meanin?  is  made  up,  in  a  confused  manner,  of  everything 
which  tbcy  liavo  beard  or  i-ead  tliat  civilized  men  or  civilised  comrau- 
nitictt,  are.  or  hhould  be. 

It  is  at  thift  tiiagc,  probably,  in  tho  progress  of  a  coocrele  name,  tbal 
tho  corresponding  abstract  name  generally  comes  into  use.  Under 
the  notion  thai  the  concrete  name  must  of  conrse  convey  a  meaning, 
or  in  other  words^  that  there  is  some  property  common  lu  all  thingB 
wliich  it  denote-s,  men  give  a  name  to  this  c^immon  property  j  fWrn) 
tho  concrete  CiNilized,  they  form  the  abstract  Civilizaiion.  But  since 
most  people  have  never  compared  tho  difl'erent  tilings  which  are  called 
by  ihc  ctinneto  name,  in  such  a  manner  as  to  ascertain  what  proper- 
tie-9  the.se  things  have  in  cummun,  or  whether  they  have  any  ;  each  is 
thrown  linck  upon  the  marks  by  which  he  tiimself  lias  been  firru.'tliinicil 
to  be  guided  in  hia  application  of  tho  term :  and  these  being  merely 
vague  hearsays  and  current  phrases,  are  not  the  same  in  any  two  noT' 
sons,  nor  in  ^e  same  person  at  difTercm  times.  Hence  the  word  (as 
Civilization,  for  example,)  which  professes  tu  bo  the  designation  of  the 
unknown  common  property,  conveys  scarcely  to  any  two  minds  the 
same  idea.  No  two  pcrsooa  agree  in  tlie  things  they  prcdicoto  of  it ; 
and  when  it  is  itself  predicated  of  auything,  no  other  person  knows, 
nor  does  the  speaker  himself  know  with  precision,  what  he  means 
to  assort.  Many  other  words  which  could  bo  named,  as  the  word 
homor,  or  tho  word  gentieman,  exemplify  this  uncertainty  still  mor« 
strikingly. 

It  needs  scarcely  be  observed,  tliat  general  propositions  of  which 
no  one  can  tell  exactly  what  they  assert,  cannot  potfisibly  have  been 
brought  to  the  test  of  a  correct  induction.  Whether  a  name  is  to  be 
used  as  un  instrument  of  thinking,  or  as  a  means  of  runimunicatiug  iho 
result  of  thought,  it  is  iropcraiive  to  determine  exactly  the  attribute  or 
attributes  which  it  is  to  express :  to  give  it,  in  abort,  a  fixed  and  urwr- 
taiued  connotation. 
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^  3.  \t  would,  however,  be  a  complete  misunderstanding  of  the 
proper  office  of  a  logician,  in  deaUng  with  terms  already  in  use,  if  he 
were  to  think  that  becaustt  a.  name  has  not  at  present  an  ascertvitwd 
conntitatioo,  it  ia  competent  to  any  one  to  give  it  such  a  coimotation  at 
his  own  choice.  The  tncaning  of  a  term  actually  in  ues  is  not  an  ar- 
bitrary quantity  to  be  lixod,  but  an  unknown  quantity  to  bo  sougfaL 

In  the  first  place,  it  is  obviously  de«ir«ble  tu  avail  ourvelvea,  as  hi 
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u  pusaiblo,  of  ibe  assuciatioua  already  cuuuected  uith  Uic  uame;  not 
oajuiiiing  the  employmeat  of  it  in  a  maunor  which  cotiOicts  with  all 
prcviou^i  liabiia,  aud  eitpcciaUy  not  ao  as  to  require  the  nipture  of  those 
strongest  of  all  associutiuns  bctwcou  namuti,  which  are  crealed  by 
ramiliartty  with  propiKticions  in  which  tiiey  are  prodicaiod  of  ono  anoUier. 
A  philuaopher  would  have  little  chance  of  having  hia  i-xamplc  followed. 
if  hu  nrre  to  ^ivo  such  a  meaning  to  hi»  tonus  as  should  require  ua  to 
call  the  North  Aniencnn  Indiana  n  civilized  people,  or  the  higher  claMee 
in  France  or  Kngland  savages;  or  to  say  that  civilized  people  livo  by 
buiiiiiig,  and  8iivui(ea  by  agriculture.  Were  (here  no  other  reason,  the 
extremo  difficulty  of  oftecting  so  complete  a  revolution  in  speech,  would 
be  more  tlian  a  sufficient  one.  The  endeavor  should  be,  tbat  all  gen- 
erally  received  propositions  into  which  thu  term  eutvri.  ahouM  be  at 
least  as  true  al^cr  it«  meaning  is  iixofi,  as  they  wt^re  before ;  and  that 
thu  concrete  namo  (therefore)  should  not  receive  such  a  connotation  a.') 
ttlioll  prevent  it  from  denoting  ihinga  which,  in  common  language,  it  is 
currently  atfirmed  of.  Tho  fixed  and  precise  cunnotation  which  k 
receivcji,  should  not  bu  in  deviation  from,  but  in  agreement  (a«  fiir  as 
it  goes}  with,  tlie  vaguo  and  fluctuating  conootation  which  the  term 
already  had. 

To  fix  the  connotation  of  a  concrete  name,  or  the  denotation  of  the 
corresponding  tthstract,  is  to  define  the  name.  When  iliis  can  be  done 
Mrithout  rendering  any  received  assertions  inadmissible,  the  name  can 
be  defmed  in  aecordancu  with  its  received  use,  wliich  is  vulgarly  culled 
do6ning  not  the  name  but  thu  thing.  What  is  meant  by  tlie  improper 
expression  of  de6ning  a  thing  (or  rather  a  class  of  thingn — for  nobody 
taiK.s  of  delining  an  individual),  is  to  ilcliiio  the  name,  subject  to  the 
condition  that  it  shall  denote  thot«e  things.  Tliis,  of  eoui«c,  supposes 
a  comparison  of  the  things,  feaiuie  oy  l-^ature  and  property  by  prop- 
ony,  to  ascertain  what  attributes  they  agree  in  ;  ana  not  uiili'equcutly 
an  operation  still  more  strictly  inductive,  for  the  purpose  of  ascertain- 
ing some  unobnous  agreement  which  is  the  cause  of  tlie  obvious 
agreements. 

For.  in  order  to  give  a  connotation  to  a  name  consistently  with  its 
denoting  certain  objecta,  we  have  to  make  our  selection  from  among 
tbe  various  attributes  in  which  those  objects  agree.  To  ascertain  in 
what  thoy  do  agree  is,  therefore,  the  first  logical  operation  requisite. 
When  thiii  has  been  done  as  far  as  is  necessary  or  practicable,  tho 
Queatiou  arises,  wliich  of  these  common  attributes  shnll  be  selected  to 
be  associated  with  the  name.  For  if  tbe  rla?8  which  tlie  name  denotes 
bo  a  Kind,  the  common  pro|Kirties  arc  innumerable;  aud  even  if  not, 
lliey  are  often  extremely  numerous.     Our  choico  is  first  limited  by  the 

f (reference  to  be  given  to  properties  which  arc  well  known,  and 
arailiarly  predicated  of  the  cIhss  j  but  even  these  are  often  too  ntuoer- 
ouH  to  be  all  included  in  tho  definition,  and,  besides,  tho  propertied 
mont  generally  known  may  not  be  (hoso  which  serve  best  to  mark  out 
the  class  from  all  others.  We  should  therefore  aelect  &om  among  the 
Common  properties  (if  among  them  any  such  are  to  be  found),  iJiose 
on  which  it  has  been  ascertained  by  experience,  or  proved  by  deduc- 
tion, that  many  others  depend ;  or  at  least  which  are  sure  marks  of 
them,  and  from  whence,  therefore,  many  others  will  follow  by  inference. 
We  thus  see  that  to  frame  a  good  definition  of  a  name  already  in  use, 
ia  not  a  matter  of  choice  but  of  diacuBsion,  and  discussion  not  merely 
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reftpecting  tlic  usage  of  language,  but  respocdng  ihe  properties  of  thingi, 
and  even  Uio  orijon  of  Uiuso  properties.  And  licuco  orery  enlat^ge- 
meni  of  our  knowledge  of  the  objects  to  which  the  name  is  applied, 
is  liable  to  suggest  aii  improvement  in  the  dcfinitioo.  ]t  ia  impaembf 
to  frame  a  put-lcct  n^el  of  dufiuitiona  on  any  subject,  until  tho  toeorr 
the  subject  is  perfect :  ind  as  science  makes  progress,  its  definitioRi 
ore  also  progrcsaivc. 


§  4.  The  disrusfiion  of  Definitions,  in  so  far  as  it  does  not  mm  upon 
the  use  of  words,  but  upon  the  properties  of  things,  Mr.  WioweU  colls 
the  Explication  of  Couceptioiis.  The  act  of  aaccrtBioiug,  better  than 
befiire,  in  what  particulars  any  phenomena  which  are  classed  together 
agree,  Mr.  Wbewell  in  his  technical  phmseology  calls,  tinfolding  the 
gonerul  conception  iu  virtue  of  which  they  are  so  classed.  Making 
allowance  for  what  appoarA  to  me  the  darkening  and  misleading  ten- 
dency of  this  mode  of  expression,  several  of  bis  remarks  are  so  much 
to  the  purpose,  thai  1  shall  lake  the  liberty  of  tranecribiiig  thenL 

He  obscri'fis,*  that  many  of  the  r^ntroTcrsics  which  have  hod  an 
important  eharL-  in  the  formation  of  the  existing  body  of  science,  have 
**  asHiimod  tlie  ftprni  of  a  battle  of  Definition?.  For  example,  the 
inquiry  concerning  the  laws  of  falling  bodies,  led  to  the  question 
whether  the  proper  definiliou  of  a  vnijhrm  furcc  is  tliat  it  generates  a 
velocity  proportional  to  the  spact  from  rest,  or  to  the  titnr.  Tlio  con- 
troversy of  the  ru  viva  was,  what  was  the  proper  definition  of  the 
mtaawre  of  force.  A  principal  question  iu  the  claasifiratioin  of  minerals 
is,  what  u  the  definition  of  a  mineral  species.  PhyMologists  have 
endeavored  to  throw  light  un  their  subject  by  defining  organization, 
or  some  similar  term."  Questions  of  the  same  nature  are  still  open 
respecting  the  deBoitjons  of  Specific  Heat,  Latent  Heat,  Chemical 
Combination,  and  <Solutiuu. 

"  It  w  very  iraponant  for  us  to  observe,  that  these  controYetsiet 
have  never  been  questioDS  of  insulated  and  arbitrary  definitions,  oa 
men  seem  often  tempted  to  iinagiiit;  them  to  have  been.  In  all  casa* 
there  is  a  tacit  assumption  of  Kome  proposition  which  is  to  be  expressed 
by  means  of  the  dchnitiun  and  U'hich  ^vcs  it  its  importance.  The 
dispute  concerning  the  definition  thus  acquires  a  real  value,  and  be- 
comes a  question  concerning  true  and  false.  Thus  in  tlic  discussion 
of  llie  question.  What  is  a  uniform  force  ^  it  was  taken  for  granted 
that  gravity  is  a  uniform  force.  In  the  debate  of  the  vis  rira.  it  was 
assumed  that  in  the  mutual  action  of  bodies  tho  whole  effect  of  the 
fori'«  is  unchanged.  In  the  zoological  definition  of  species  (that  it 
consists  of  individualfi  which  have,  or  may  have,  sprung  from  the  same 
parents,)  it  is  presumed  that  individuals  so  related  resemble  each  other 
more  than  th«w*;  which  arc  excluded  by  such  a  definition  ;  or,  perhaps, 
that  species  so  defined  have  pennannnt  and  definite  diiferenrea.  A 
iletinilion  of  organization,  or  of  some  other  term,  which  wor  not  em' 
ployed  to  express  some  principle,  would  be  of  no  value. 

"  The  establiKhmont,  tlierefore,  of  a  right  definition  of  a  term,  may 
bo  a  useful  step  in  tlic  explication  of  otir  coaceplions ;  but  tliis  will  be 
the  case  then  only  when  we  have  under  our  considoraiion  some  prop- 
rvthinn  iu  which  the  term  is  employed.     For  then  the  qaeetion  reaU} 
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u,  how  the  concoption  shall  be  understood  and  defined  in  order  that 
the  prujiueition  may  bu  true." 

"  To  unfoUl  nur  concepiiona  bj  mcaiis  of  detinilions  bos  never  been 
»en'ii:euble  to  aciencr;,  except  when  it  has  bctn  associated  with  au 
immi'dinto  us©  of  tlie  defiuitioDB.  The  endeavor  to  define  a  Uniform 
Force  wa-i  rombined  with  the  assertion  that  gravity  is  a  uniform  force  • 
the  attempt  to  define  Accelerating  Force  was  immediately  followed  by 
■Jie  doctriue  lliut  accelerating  foi-ccs  may  be  compounded :  the  process 
of  defining  Mnmenlum  was  connected  with  tlie  principle  that  momenta 
ffained  and  lost  are  ecjutU:  natumHsTg  would  have  gi%'en  in  vain  the 
uofiiutiou  of  S|]ucies  which  we  hare  ciuntcd,  if  they  bod  not  alito  given 

die  characters  of  bpccies  so  scparatuu Definition  niay  bu  lliu  best 

raodei  of  explaining  our  conception,  but  that  which  alone  makes  it 
worth  while  to  explain  it  in  any  mode,  is  the  opportunity  of  using  it  in 
the  exprestiion  of  truth.  When  a  definition  ii  propounded  to  us  aa  a 
useful  step  in  knowledge,  we  are  always  entitleo  to  ask  what  principle 
it  nerves  to  ununciate." 

In  giving  an  exact  connotation  to  ilie  pliratic,  "on  uniform  force.** 
philoflophera  (as  Mr.  ^Vhewall  ohscn-ea)  restricted  tliemftelvea  by  the 
condition,  that  the  phrase  should  continue  to  denote  gravity.  The 
discoasion,  therefore,  respecting  the  definition,  i-csolvcd  ilsolf  into  this 
question.  What  is  there  of  an  uniform  nature  in  the  moijons  produced 
by  gravily  I  By  observations  and  comparisons  it  was  found,  Uiat  what 
u-as  uniform  in  thoM  motions  was  the  ratio  of  tho  velocity  required  to 
the  time  elapsed ;  equal  velocities  being  added  in  equal  terms.  An 
uniform  force,  therefore,  was  defined,  a  force  which  adds  equal  veloci- 
ties iu  equal  limes.  So,  again,  in  defining  monn^ntuu}.  It  was  already 
a  received  di>clriue,  lliat  when  two  objeetit  impinge  upon  one  anutlier, 
the  momentum  Inst  by  the  one  is  equal  to  that  gained  by  llie  other. 
This  proposition  it  was  deemed  necessary  to  preserve,  not  however 
ftxjra  lite  motive  (which  operates  in  many  other  cases)  that  it  was  firmly 
fixed  in  popular  belief;  for  the  proposition  in  question  had  never  been 
heard  of  by  any  but  scientific  men.  But  it  was  felt  to  contain  a  truth: 
even  a  superficial  observation  of  the  phenomena  left  no  doubt  that  in 
the  propagation  of  motion  from  one  body  to  another,  tliere  was  somc- 
fiing  of  which  the  one  body  gained  precisely  what  tho  other  lost;  and 
the  word  momentum  had  been  invented  to  express  this  unknown  some- 
tliing.  In  the  KOttlement,  therefore,  of  tho  dennition  of  momentum,  was 
contained  the  determination  of  the  question.  What  is  that  of  which  a 
body,  when  it  seta  another  body  in  motion,  loses  exactly  as  much  as  it 
communicate.H  I  And  when  experiment  had  shown  that  tlits  lomrlhing 
wofi  the  product  of  the  velocity  of  ihe  body  by  its  mass,  or  quantity  of 
matter,  tin*  became  the  definition  of  momentum. 

Mr.  Wbewell  varj'  justly  adds,*  "The  busincM  of  definition  is  port 

of  the  business  of  discovery To  define,  so  that  our  definition 

tihall  have  any  scientific  value,  requires  no  small  portion  of  that  saga- 
city by  which  truth  is  detected When  it  has  been  clearly  scon 

what  uu|{ht  to  be  our  definition,  it  must  be  pretty  welt  known  what 
truth  wo  have  to  state.  The  definition,  as  well  as  tho  discovery,  sup- 
poses a  decided  step  in  our  knowledge  to  have  been  made.  The 
writers  on  Logic,  in  the  tniddle  ages,  mwie  D«finila<m  the  last  stage  in 
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the  progress  of  knowledge ;  and  xa  this  airaagement  at  least,  the  liuti 
tory  of  science,  and  tlie  pliitoeopliy  derived  frum  Uio  hiatnn',  conGm 
their  Bpcciilativo  riows.'*  For  in  onlcr  to  judi^e  h«w  the  name  wbiclk 
denotes  a  clajut  may  hptu  he  defined,  we  mxtfX  know  all  the  properties 
L'ommon  to  the  class,  aiid  all  the  relations  of  cuusution  or  dependence 
among  those  proporlies. 

If  the  propiTttcs  whirh  aro  fitteftc  to  be  setccted  a«  marks  of  otliet 
common  properties  are  also  obWouB  and  familiar,  and  especially  if  they 
bear  a  great  part  in  prodactn^  that  ^oTieral  and  supeHicial  air  of  re- 
semblanco  which  i\'a«  the  orit^nal  inttucerotnt  tu  the  formation  of  the 
class,  thp  definition  will  then  be  mt/st  feUcitouti.  Hut  it  is  often  necea- 
sary  to  define  the  class  by  some  property  not  fainiliaily  known,  provi- 
detf  that  property  be  ihc  ho^t  mark  of  those  which  are  known.  M.  do 
BlainviUe,  for  tnetaure,  has  founded  his  definition  uf  life,  tipon  the 
procese  of  decomposition  and  recomponiiion  which  incessantly  goes  oa 
tn  every  li\'ing  body,  ao  tliat  the  particles  composing  it  are  never  fi:^ 
two  ituitants  the  same.  ThLj  ia  by  ua  means  one  of  the  moat  obrtoiu 
proportiefi  of  living  l>odie« ;  it  might  oscano  nltogetJicr  tlie  nntice  of  aa 
unscientific  obsen't-r.  Yet  gi-eat  authontiea  (independently  of  M.  d« 
Blainvillc,  who  ia  himself  a  firet-rale  authority,)  have  iltought,  aeem- 
ingtv  with  much  reason,  tliat  no  other  property  so  well  answers  tho 
cunuitioiiii  retjuirud  for  thu  definition. 

§  6.  Havinclaid  down  the  principles  which  ought  for  the  most  psn 
to  be  observed  in  attempting  to  give  a  precipe  eonnotaiiuu  tu  a  term  in 
use,  I  must  now  add,  that  it  is  not  always  pmcticable  to  adhere  to 
those  principles,  and  that  even  when  practicable,  it  is  ornisiimally  not 
desiranle.  Cases  in  which  It  in  impowihle  to  comply  with  all  tlie  con- 
ditions of  a  precise  definition  of  a.  name  in  agreement  with  usage,  occur 
very  frequcuily.  There  is  often  no  one  connotation  capable  of  bcine 
given  to  a  wonl,  so  that  it  shall  ndll  denote  everything  it  is  accustomed 
K>  denote  ;  ur  that  all  thu  pnipositions  into  which  it  is  accustomed  tu 
enter,  and  which  have  any  foundation  in  troth,  shall  remain  tme.  In- 
dependently of  accidental  ambiguities,  in  which  the  different  meauinga 
have  no  connexion  with  one  anolhcr:  it  continually  liappens  tliat  ft 
word  is  used  in  two  or  more  sennfls  derived  fW>m  each  other,  but  yet 
radically  distinct.  Sn  long  as  a  term  is  vague,  that  is,  bo  long  as  its 
connotation  is  not  n-irortained  and  permanently  fixed,  it  is  cotistonlly 
liable  to  be  applied  by  eitension  from  one  thing  to  another,  nniil  it 
reaches  things  which  have  little,  or  even  no,  resemblance  to  those  which 
were  firnt  designated  by  it. 

Suppose,  says  Dugald  Slowait,  in  his  Philoiophical  Ktiayi,*  "  that 
the  letters  A.  B,  C.  1>,  E,  denote  a  series  of  objects ;  that  A  posscsaea 
Some  one  quality  in  common  wiA  B;  B  a  quality  in  common  with  C; 
C  n  quality  in  common  with  D  ;  D  a  qualit}'  in  common  witli  K ;  while 
at  the  same  time,  no  quality  can  be  found  which  belongs  in  commoD 
to  any  Mrnr  objects  in  the  seriM.  Is  it  not  conceivable,  that  tho  affin- 
ity between  A  and  B  may  produce  a  transference  of  the  narao  of  the 
first  to  the  second ;  and  tnat.  in  ronsequenco  of  the  other  atfinities 
which  connect  tho  remaining  objects  together,  the  eamo  name  mav  pass 
in  succession  from  B  to  C ;  from  C  to  D ;  and  from  D  to  £  1     fn  thiii 
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manner  a  common  appellation  trill  ome  between  A  and  E,  althoueli  tim 
two  objectji  may,  in  their  nature  and  prnpurtios,  be  so  %vidcly  diBtanl 
frnra  each  other,  that  no  stTl^t{!h  of  imagination  can  conceive  how  the 
tboughtA  were  tu<l  from  the  former  tu  the  latter.  The  tranttititins,  nuvcr- 
tlieless.  m.iy  have  been  all  fto  ea,sy  and  gradual,  that,  were  ihuy  suc- 
cassfUlly  deioclcd  by  Uio  foitunatw  ing^cniiity  nf  n  theorist,  we  should 
ioBtantly  rucogitixc,  not  only  the  verisimilitude,  but  the  truth  at'  the 
coojecturp  :  in  the  name  way  as  we  admit,  with  tiio  contiduiice  ofiniit* 
itivc  conviction,  the  certainty  of  thu  woll-kno\nj  etj-mnlnffical  process 
which  coriiierts  the  Latin  pR'position  r  or  ex  with  the  Kuglish  substan 
tire  strangrr.  the  moment  that  rho  intermediate  links  of  the  chain  are 
submitted  to  our  examination."* 

The  applicatiooii  which  a  word  acquires  by  this  vrsdual  exconsimi 

'it  frnm  one  <mt  of  objects  to  another,  Stewart,  adopting  ao  expres- 
''iion  from  Mr.  Payne  Knight,  calls  it  traaMitite  appHcations ;  and  aiier 
briefly  illustratiug  such  of  them  as  are  the  rcKuli  of  local  ur  casual 
asROciations,  he  proceeils  as  follows: — f 

"  3ut  although  by  far  the  greater  part  of  the  transiti\*e  or  derivative 
applications  of  words  depend  on  casual  and  unaccountable  caprices  of 
die  feelings  or  rhe  fancy,  there  are  roriain  ca^ea  in  which  they  open  a 
very  inlrrosting  field  of  philosophical  speculauon.  Such  are  those,  in 
which  an  analogous  transference  of  the  corresponding  terra  may  be 
remarked  nniver8n,IJy,  or  very  generally,  in  other  Languages;  and  in 
which,  of  course,  the  uniformity  of  the  reault  must  bo  ascribed  to  tlie 
eaaemial  prinfipleH  of  the  human  frame.  Even  in  such  case%  however, 
it  will  by  no  moans  be  nJways  found,  on  examination,  thai  the  various 
appliraiious  of  the  same  Icrm  have  ari.tiui  from  any  common  (lualiiy 
or  qualities  in  the  objects  to  which  they  relate.  In  the  greater  number 
of  inslanccs,  they  may  bo  tniccd  to  some  natural  and  nniversal  nsso- 
ciatinnx  of  ideax,  fbnndi>d  in  the  common  faculties,  common  f>rgaiu, 

and  common  condition  of  the    human   race According  tu  tlie 

different  degrees  of  intimacy  and  strength  in  the  associadons  on  which 
the  traiuitioni  of  language  are  founded,  very  different  effects  may 
be  expected  to  arise.  Wliero  the  association  is  slight  and  caauai, 
the  several  meanings  will  remain  distinct  from  each  other,  and  will 
often,  in  process  of  time,  assume  the  appearance  of  capricious  varieties 
in  the  use  of  the  same  arbitrary  sign.  Wfiere  the  association  w  to 
natural  and  hahitual,  mt  to  htromf.  virtually  indisaoluhU,  the  traruitii^ 
tneaningi  will  coalesce  into  one  complex  conception;  and  every  ne-w 
transition  icill  become  a  more  ct^tnprehenMtve  generalizatitm  of  the  term 
in  question." 

1  8i>licit  partirular  attention  to  the  law  of  mind  oxprotted  in  die  last 
sontonco.  and  which  is  the  source  of  the  perplexity  so  off«n  experienced 
in  detecting  these  transitions  of  meaning.  Ignorance  of  that  law  is 
the  shoal  upon  which  some  of  the  greatest  intcUccta  which  have  adorned 
Ihn  human  race  have  been  ivrecked.  The  inquiries  of  Plato  into  the 
definitions  of  some  of  the  most  general  terms  of  mural  speculation, 
are  characterized  by  Bacon  aa  a  far  nearer  approach  to  a  true  induc- 

*  "  E.  nx,  cxtn.  t'StriMUt,  6trmnfer,  ulrangrr." 

Another  el pnoloipcal  ozuapla  somcumea  cited  U  tbtt  derirattOD  of  ttaa  Englith  vreU 
from  the  Litui  •■unu  It  i>  tcsrcely  powible  for  two  words  lo  bear  fcwnr  oolw&id  mwfcs 
of  Tclatu'iuhJp,  yot  ihi^re  u  bat  cxm  step  betwoen  thstn ;  mma,  mmntlu*,  tmtU, 

Sop^frm  nam  nfrr .  jmt  ngmm,  pwfriaia,  ftngrinnt,  ptUtgrwtt,  pilgriai, 
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tivc  incthotl  tliaii  u  elaewhera  to  be  fuuud  among  the  aucicDtti,  nnd  are, 
indeed,  almost  perfect  examples  of  the  [ircimratory  process  of  caa- 
poridou  iiiid  abtttrartion ;  Init,  from  tHuiig  unaware  of  the  law  jtut 
mentioned,  be  wasted  ihe  powers  of  tills  great  iogical  instruniuiit  upun 
iaquiries  in  whtcli  it  could  realize  no  retult,  since  the  ])henomena 
whoso  common  properties  he  so  elaborately  endeavored  to  detect,  had 
not  really  any  common  properties.  Bacon  himaelf  fell  into  the  same 
error  in  hU  speculations  on  the  nature  of  Heat,  in  which  it  in  impo6si- 
blo  not  to  think,  xvith  Mr.  Whuwell.  that  he  confounded  under  the 
name  hot,  cleseoe  of  pheiiMnu-na  which  had  nu  property  in  common.* 
DueaM  Stewart  certainly  orerntatea  the  matttsr  when  he  speaks  of  "a 
prejudice  which  has  descended  to  modem  times  Irom  the  Bcbolastic 
oge«,  that  when  a  word  admits  of  a  variety  of  signiH cations,  theae 
fUfieront  significations  must  all  be  speeiea  of  the  same  genus,  and 
must  con»C€{uently  include  some  essential  idea  common  t<i  every  itidi- 
tridnal  to  which  the  generic  term  can  be  applied  :"|  for  both  Aristtttle 
nnd  Im  followers  were  well  aware  that  there  are  snch  thingii  as  am- 
biguilios  of  language,  and  delighted  In  didtiuguishing  ihera.  Bultlicy 
never  Buspected  amhignitT  in  the  camxt  where  (a«  Stewart  remaHu) 
the  aawK-iutton  <m  which  the  transition  of  meaning  u-aii  founded  is  sn 
nalnral  anri  luibitiia).  that  the  two  meanings  blend  togetlier  in  the  mind, 
and  a  real  transition  becomes  on  ap|mreni  generalization.  Accordingly 
they  wasted  an  infinity  of  pains  in  endeavoring  to  Gud  a  defiultiou 
which  would  Aorve  for  neveral  distinct  meanings  at  once :  as  in  an  in- 
stance noticefl  by  Stewart  him;<elf,  that  of  "causation:  the  ambigtuty 
of  the  word  which,  in  the  Greek  language.  corrcKponds  tu  the  Englis/i 
word  camt.  having  iiuugcr^icd  to  them  the  vain  attempt  of  tracing  the 
common  idea  which,  in  ihu  case  of  any  tjfed,  belongs  to  iho  extent, 
to  the  mattrr,  to  i\ic  J oitn,  and  to  the  end.  The  idle  generalities"  (he 
adds)  "  we  meet  with  in  other  philosophers,  about  tlio  ideas  (tfthcgm^d^ 
the  Jit,  and  the  becoming,  have  taken  Their  rise  from  the  same  undue 
influence  of  popular  epithets  on  the  speculaliona  of  the  learned.") 

Among  words  which  hare  undergime  so  many  sucoeesive  tranaitioiu 
•if  meaning  that  every  trace  of  a  pro|>erty  common  to  all  the  things 
they  are  applied  to.  or  at  least  common  and  also  peculiar  to  thoao 
tilings,  has  been  lost,  i^tewart  t-onoiders  Uie  word  Beautiful  to  l>e  one. 
Ana  (without  attempting  to  decide  a  quootion  which  in  no  respect 
belongs  to  logic)  1  eainiot  but  feci,  with  htm,  considerable  doubt* 
whether  the  word  beautiful  connotes  the  same  propcity  when  wb 
Speak  of  a  beautiful  color,  a  beautiful  fiice,  a  beautiful  action,  n  beauti- 
ful cliuracter,  and  a  beautiful  eotution  nf  a  mathematical  prnhlem.  Tbe 
word  vroA  doubtless  extended  from  oue  of  these  objects  to  another  on 
accimnt  of  some  rcoemblaucu  U-iwuon  tliem,  or,  more  probably, 
between  the  emotions  ibey  oxrited  ;  but,  by  this  progresflive  extenoion, 
it  baa  at  last  reached  thing?  very  remote  from  those  objects  of  si>^t  tu 
which  there  is  no  doubt  tliat  it  was  lir»t  appropriated ;  and  it  is  at 
leaal  questionable  whether  there  \a  now  any  property  common  to  all 
the  iliingB  we  call  boauiiful,  oxcvpt  the  property  of  agreeablcneaa, 
wliich  the  term  cenninty  df>os  rt>nnoto,  but  which  cannot  be  all  that; 
in  any  tftstonce  iDtrnd  to  expniss  by  it,  lince  there  are  luany 
ihiag*  which  wa  never  coll  beautiful.      If  such  be  ths  caae, 
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impomtble  to  give  to  the  word  beautiful  any  6xod  coniioisHoa,  hqcI 
that  it  <»han  Ueuotc  alt  the  objects  which  in  common  uso  it  now  ilcnotcs 
but  tiu  uthors.  A  hxod  cuuiiotation.  huwev^r,  it  ouj^ht  to  havo;  far, 
M>  long  u  it  hoA  not,  it  is  iinKt  to  be  uaed  a»  a  scieatitic  term,  and, 
vmn  aa  a  word  in  popular  use,  mu^t  be  a  porpetual  source  of  falsa 
analogies  and  erroneous  genpnilizatiuus. 

Thu  then,  cotiatitutes  a  eaite'  in  exemplification  of  our  remark,  that 
even  when  there  is  a  property  common  to  all  the  things  denoted  by  a 
name,  to  erect  that  property  into  iho  definition  and  oxdusive  connotar 
tion  of  the  name  is  not  always  desirable.  The  various  things  called 
beautiful  uuquostionably  resemble  one  another  in  being  agreeable; 
but  t(i  make  this  the  definition  of  beauty,  and  ao  extend  the  word 
Beautiful  to  all  at^ecable  ihingA,  would  be  to  drop  altoi^ther  a  portion 
uf  meaning  which  the  word  really,  although  indistinctly,  conveys,  and 
to  do  wliat  depends  upon  ui  towards  causing  those  qualities  of  the 
objects  which  the  word  previously,  though  vaguely,  pointed  at,  tu  be 

^overlooked  and  forgotten.  It  is  buUvr,  in  «ucn  a  case,  to  give  a  fixed 
inotation  to  the  u*rm  by  restrining,  than  by  extending  its  use ;  rather 
excluding  from  the  epithet  beautiful  some  things  to  which  it  is  com- 
moidy  considered  applicable,  than  leaving  out  of  its  connotation  any 
of  thequalitioB  by  whifth,  though  occasionally  lost  sight  of,  the  gbueral 
nund  may  havo  been  habitually  guided  in  tlie  commonest  and  mcHt 
iteresting  applications  of  the  term.     For  there  is  no  question  that 

"^When  people  call  anything  boaiiliflii,  they  think  tliey  are  asserting  more 
tlian  that  it  is  merely  agreeable.  They  think  they  are  ascribing  a 
jwculiar  nort  of  agreeable ness,  analogous  to  that  which  they  find  in 
sorao  other  of  the  things  to  which  ihoy  aro  accustomed  to  apply  the 
name  name.  It)  therefore,  there  be  any  peculiar  iiort  of  agroeaoleni^M 
wfaicb  is  common,  though  not  to  all,  yet  to  the  principal  ihings  which 
are  called  beautiful,  it  is  better  to  limit  the  denotation  of  the  term  to 
thoan  thingn,  than  to  leave  that  kind  of  quality  without  a  term  to  con- 
note it,  and  thereby  divert  attention  from  its  peculiarities. 

^  6.  The  last  remark  exemplifies  a  rule  of  terminology,  which  is  of 
''frreol  importance,  and  which  has  hardly  yet  been  recognized  as  a  rule. 
But  by  a  few  thinkent  of  the  present  genei-ation.  In  attempting  to 
rectify  the  use  of  a  vague  term  by  giving  it  n  fixed  connotation,  wa 
must  take  care  not  to  discard  (unless  advisedly,  and  on  tho  ground  of 
a  deeper  knowledge  of  the  subject.)  any  portion  of  the  connoiarion 
which  the  word,  in  however  indistinct  a  manner,  previously  carried 
with  it.  For  otboi-wise  language  loses  one  of  its  uihereni  and  most 
luable  propertiea,  that  of  being  tho  conservator  of  ancient  experi 
ence;  the  keeper-alive  of  tliose  thoughts  and  observations  of  by-gone 
ages,  whicli  may  be  alien  to  tlie  tendencies  of  the  passing  time.  This 
r_fiinction  of  language  is  so  often  overlooked  or  underralaeKl,  that  a  few 
observations  upon  it  appear  to  bn  extremely  required. 

Even  when  the  connotation  of  a  term  has  l>een  accurately  fixed,  and 
till  more  if  it  has  boon  U-ft  rn  the  state  of  a  vague  unanalyzed  feeling 
of  re'*emb!ance;  there  is  a  constant  tendency  in  tlio  word,  through 
familiar  use,  to  part  with  a  portion  of  its  connotation.  It  is  a  well- 
known  law  of  tlie  mind,  that  a  word  orifpnally  associated  wtii  a  very 
complox  cluster  of  id<^aA,  is  far  from  calling  up  all  thoso  i<leas  in  tho 
mind,  every  time  the  word  is  tised:  it  calls  up  only  one  or  two,  frorc 
3F 
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wliicli  the  mind  runs  on  by  freth  aMortalion»  la  aoothor  sot  of  ideas, 
vrithnut  wailing  for  tho  suggestion  of  tho  rfimaincW  of  the  complex 
rl^Htcr.  If  lliis  wore  not  the  case,  our  proccssois  uf  thought  roula  not 
take  place  with  anything  like  ihc  rapirfity  which  we  know  they  poseeu. 
Very  oHco,  indeeo,  when  wo  are  employing  a  word  in  our  mental 
operatioui^,  we  are  bo  for  from  waitini;  until  ihit  complex  idea  whi^l 
corresponds  lo  the  moaning  of  the  wonl  in  cotiarioasly  brouEfht  before 
us  in  alt  its  parts,  that  wc  run  on  lo  new  trains  of  lacaB  by  the  oihor 
aBBofiationa  which  the  mere  word  excites,  mihonl  having;  realized  in 
Dur  imainaation  any  part  whatever  of  the  meaning :  thus  iving  the 
word,  and  lvlmi  usinp;  it  well  and  accurutely,  and  cairyinK  on  itapor- 
tunt  procc&scs  of  rcaitnning  by  meaiiK  nf  it,  in  an  almoAt  mechanical 
manner:  so  much  ao,  tliat  nomo  philoiiophers,  genernlizing'  from  an 
extreme  caae,  have  fancied  that  all  reasoning  i»  bat  tho  mechanical 
use  of  a  set  of  terms  according  to  a  certain  form.  We  may  discuss 
and  settle  tho  most  important  interests  of  towns  or  nations,  by  ibo 
application  of  fSj'cmoral  utearoms  or  practical  maxims  provioiisty  laid 
down,  without  having  had  consciously  sugffostod  to  us,  once  in  the 
whole  procoRs.  the  bouses  and  green  fields,  the  ihiTinged  market- 
places and  domestic  hearths,  of  which  not  only  thotie  tni\-ng  and  nations 
consist;  but  which  the  words  toiv-n  and  nation  confessedly  mean. 

Since,  then,  general  names  come  in  this  manner  to  ho  used  (and 
even  to  do  a  portion  of  their  "work  well)  mthout  suif^ostin)^  to  the 
mind  the  whole  of  their  meaning,  and  often  with  the  suggestion  of  a 
very  small,  or  no  part  at  all  of  that  meaning;  we  cannot  wonder  that 
words  80  used  come  in  time  to  be  no  longer  capable  of  suggesting  any 
Other  of  the  idoa^  appropriated  to  them,  than  tbuse  with  which  the 
awociation  is  most  immediate  and  strongesr,  or  most  kept  up  by  the 
incidents  of  life:  the  remainder  being  lost  altogether;  unless  the 
mind,  by  ollcn  consciously  dwelling  upon  them,  keeps  np  the  aMooia- 
tion.  Words  nalurally  retain  much  more  of  their  meaning  to  pemoiiB 
of  active  imagination,  who  habitually  represent  (o  thcinselTcs  tfiinga  in 
the  concrete,  wiih  the  detail  which  belongs  to  them  in  tho  actual  world. 
To  minds  of  a  diflerent  description,  tho  oidy  antidote  to  this  camij>tion 
of  language  is  predication.  The  habit  of  predicating  of  the  name,  all 
the  various  properties  which  it  originally  connoted,  keeps  up  the  asstn 
ciatiuD  between  the  name  and  those  pnii>erties. 

But  in  order  that  it  may  do  so,  it  is  necessary  that  the  predicateA 
ahoiild  themselves  retain  their  association  with  tlio  properties  which 
they  severally  connote.  For  the  propositions  cjinnot  keep  the  mean- 
ing of  the  words  alive,  if  the  meaning  of  the  propositions  themselves 
should  die.  And  nothing  is  more  common  than  for  propositions  to  be 
mechanically  repealed,  mechanically  retained  in  the  memory,  and 
tlieir  iruth  entirely  asaontetl  to  and  relied  Ujioii.  while  ycl  ibey  cany 
no  meanine  distinctly  homo  to  the  miiul ;  and  while  tlie  matter  of  fact 
or  law  of  nulure  whicli  they  originally  expressed,  is  as  much  lost  sigh' 
of,  and  practically  disregarded,  as  if  it  never  had  been  heard  ftf  at  aJL 
In  ihrMe  xubjects  which  are  at  the  same  time  familiar  and  complicated, 
and  especially  in  thnso  wliich  are  so  much  of  both  these  things  as  moral 
and  social  subjects  are,  it  is  matter  of  common  remark  how  many  im- 
portant propositions  aio  believed  and  repealed  from  habit,  while  tic 
account  could  be  given,  and  no  ^ense  is  practically  manifested,  of  the 
truilis  which  they  convey.     Hence  it  ie.,  that  the  tnuliuonal  maxima  of 
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old  expcrieDce,  though  Rcldnm  qucHtinned,  have  so  litilo  oflTcct  on  the 
conduct  of  life;  because  thc'ir  moaning  U  never,  by  most  porMin!!, 
realiy  felt,  until  personal  experience  has  brouijlit  it  home.  And  ihua 
also  it  is  that  so  many  principles  of  religion,  ctbir«,  and  even  politics, 
BO  full  uf  meaning  and  reality  [o  first  cohvltIsj,  ha%'C!  mnnife^tod  (aft-r 
association  of  that  meaning  with  the  verbal  foiTniilas  has  ccasod  to 
kept  up  by  the  coutrovcrsics  which  accompanied  their  fimt  inntv 
duclion)  a  tendency  tn  ilegenerate  rapidly  into  lifolcM  dwgmasj  which 
tendency,  all  the  effbrta  of  on  education  oxprc^ly  and  skillfully 
acted  to  keeping  the  moaning  alive,  aro  barely  fuand  sufficient  to 
'  coantoract. 

Cunaidering,  then,  that  the  human  mind,  in  different  generations, 

Occupies  itself  with  different  things,  and  iu  one  age  in  leu  by  tlie  ctr- 

cumstanceii  which  surround  it  to  fix  mare  uf  'oa  attention  ujwu  one  of 

the  prupcrtie^  of  a  thing,  in  another  age  upon  another;  it  ia  natural 

and  inentable  that  in  every  ago  a  certain  portion  of  our  recorded  and 

traditional  knowledge,  not  being  continually  suggested  by  the  pur^uitA 

and  inijuiric^  with  which  mankind  arc'  ut  that  ttiue  cngru».sud,  should 

'  b\l  asleep,  aa  it  wor«,  and  fade  from  the  memory.    It  would  be  utterly 

Llost,  if  tliu  propuaitions  or  formulas,  the  results  of  the  previous  expe- 

Ejience,  did  not  rt-main,  and  rontinue  to  be  repeated  and  believed  iii» 

'■MM  forms  of  words  it  may  be,  but  of  words  that  once  roallv  conveyed, 

and  are  still  suppot^d  to  convey,  ii  meaning:  which  meaning,  though 

suspended,  may  Im  historicaJly  traced,  and  when  suggested,  is  recog- 

uized  by  miudji  uf  thu  necet>Kary  endowments  an  being  still  matter  ni 

fact,  or  truth.      While  the  foiTnuIas  remain,  the  meaning  may  at  ativ 

'time  revive ;  and  an  on  the  one  hand  the  formulie  progressively  jiwe 

the  moaning  they  were  intended  to  convoy,  so  on  the  other,  when  this 

furgetfulness  has  reached  its  height  and  begun  tn  produce  consequences 

of  obvious  evil,  minds  arise  which  from  the  contemplation  of  the  for- 

fnulo)  rediscover  the  whole  truth,  and  announce  it  again  to  mankind, 

'  not  as  a  dlitcovery,  but  as  tlio  moaning  of  tliot  which  they  have  long 

been  taught,  and  still  profess  to  believe. 

Thus  there  is  a  perpetual  cjscillatioD  in  sphitual  truths,  and  in 
spiritual  doctrines  of  any  significance,  oven  when  not  truths.  Their 
meaning  is  almost  always  in  a  process  cither  of  lioing  lost  or  of  being 
recovered  ;  a  remark  upon  which  ull  history  is  a  comment.  Whoever 
ha.4  attended  to  the  history  of  the  more  serious  convictions  of  mankind 
—of  the  opinions  by  which  the  genei-al  conduct  of  their  lives  w,  or  as 
Uioy  conceive  ought  to  be,  more  especially  regulatpd — is  aware  that 
while  recognizing  verbally  the  very  same  doctrines,  they  attach  to 
them  at  different  periods  a  gnmtcr  or  a  toss  quantity,  and  even  a  ditl'er- 
ent  kind,  of  meaning.  The  words  in  their  original  acceptation  con- 
noted, and  the  propositions  expressed,  a  complication  uf  outward  facts 
,and  inward  feelings,  to  differeur  portions  of  which  tlin  general  mind  ia 
■■  lore  particularly  alive  in  diffei-ent  generations  of  mankind.  To  com- 
lon  mind^,  only  that  poiiiun  of  the  meaning  is  in  each  generation 
luggestod,  of  which  that  generation  possesses  the  counterpart  in  its 
own  habitual  experience.  But  the  words  and  propositions  lie  ready, 
to  suggeist  to  any  mind  duly  prepared,  tho  n>mainder  of  the  meaning. 
Such  individual  minds  arti  almost  always  to  bo  found :  and  the  lost 
meaning,  reWved  by  them,  again  by  degrees  works  its  tray  into  the 
general  mind. 
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There  n  Btarcely  anything  which  can  materiillj  retard  the  anival 
of  thu  salutary  reaction,  except  cho  ehaJlow  conceptiona  and  incautioiu 
pnKoeduigs  of  muro  logicians.  U  sometimes  Imnpeits  tlmi  towaidi 
the  close  of  the  don'nwanl  period,  when  the  words  have  l(»>t  part  of 
their  significaticc  and  have  nut  yet  bugtin  to  recover  it.  [^ictsods  arise 
whoso  letuliDE;  snd  favorite  idea  is  the  iiiipnrtance  ofclear  foiircptions 
and  precise  thonght,  luid  tlie  ueccgsiiy,  tJiertiforo,  of  definite  language. 
Those  persons,  m  examining  the  old  formulas,  easily  percoive  that 
words  are  used  in  thero  without  a  meaning ;  nnd  if  they  are  not  the 
sort  of  persons  who  are  capable  of  rediscovering  the  lo^t  jiiguiiiratinn, 
they  naturally  enough  duimtES6  the  formula,  and  define  the  naino 
without  any  reference  to  il.  In  so  doing  they  fasten  down  the  name 
to  what  it  connotes  iu  common  u^o  at  the  time  when  it  conveys  the 
smallest  quantity  of  raeaiung ;  and  introduce  the  pructicu  of  employing 
it,  consistently  and  uniformly,  according  to  (hat  connotation.  Tlic 
word  in  this  way  acquires  an  extent  of  denotation  far  beyond  what  it 
had  before ;  it  becomes  extended  to  many  tilings  to  which  it  was 
previously,  in  appearance  capriciously,  refused.  Of  the  propositions 
m  which  it  was  formerly  usod,  those  which  were  true  in  vinue  of  tlio 
forgotten  part  of  ita  meaning  are  now,  by  the  clearer  light  which  the 
dehoition  diffuses,  seen  not  to  he  true  according  to  the  dcfiiiiiion; 
which,  however,  is  the  recognized  and  nufficicntly  correct  cxpresision 
of  all  that  is  perceived  to  be  in  ilie  tnind  of  any  oue  by  whom  the  terra 
is  used  at  the  present  day.  The  ancient  formulae  are  cnnseiiucnily 
treated  as  pnijudiccK;  and  people  are  no  longer  tauglit,  as  tvcfore^ 
though  not  to  understand  thom,  yet  to  helievu  that  there  is  truth  in 
them.  They  no  longer  rcraain  in  men'e  minds  surrounded  by  respect, 
and  ready  at  any  time  to  suggest  their  original  meaning.  The  tmtbs 
which  they  convey  are  not  only,  under  these  circunwtances,  redu- 
covcrcd  far  more  slowly,  but,  when  rediscovered,  tlie  prejudice  with 
which  novelties  are  regudad  is  now,  in  some  degree  at  leaAt,  against 
them,  instead  of  being  on  their  side. 

An  example  may  make  these  remarks  more  intelligible.  In  all  ages, 
except  where  moral  speculation  has  been  silcDccd  by  outward  rnrnpul- 
sion,  or  where  the  fbelin^s  which  prompt  to  it  have  received  full  satis- 
faction from  an  e^itahlished  faith  un lies it.it ingly  ac^uicsred  in,  one  of 
the  sabjccia  which  have  most  occupied  the  minds  of  thinking  men  is 
the  inquiry,  What  is  Tirtue  T  or.  What  is  a  virtuous  characicr  ?  Among 
the  different  theories  on  the  subject  which  have,  at  diflorent  times, 
grown  up  and  obtained  currency,  every  one  of  which  reflected  as  in 
the  clearest  mirror  the  express  imago  of  the  age  which  gave  it  birth; 
thore  was  one,  brought  forth  by  the  latter  half  of  the  eighteenth  cen- 
tury, according  to  which  virtue  consisted  in  n  correct  cnlcul»jion  ol  our 
own  personal  interests,  either  in  this  world  only,  or  bIao  in  the  next. 
There  probably  had  been  no  era  in  history,  except  the  declining  period 
of  the  Roman  empire,  in  which  this  theory  could  have  grown  up  and 
made  many  converts.  It  could  only  have  originated  in  an  ago  essoD- 
rially  unhcroic.  It  was  a  condition  of  the  existence  of  such  a  theory, 
that  the  only  beneficial  actions  which  people  in  general  were  much 
accustomed  to  see,  or  were  therefore  much  accustomed  to  prnise,  should 
bo  such  as  were,  or  at  least  might  without  contradicting  obvious  fecta 
bo  supposed  to  be,  the  result  of  the  motive  above  characterized. 
Hence  the  words  really  connoted  no  more  in   common  acceptation, 
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dton  vras  set  down  in  tbe  definition :  to  which  consequently  no  objec- 
tinn  lay  nn  the  Rcore  of  deviation  from  usage,  if  the  nsage  of  that  aga 
alono  vni3  to  be  considered. 

Suppose,  now,  that  the  partisans  of  this  theory  had  contrived  to 
introuuce  (as,  to  do  them  justice,  tlioy  showed  themsetres  Bufticiently 
inclined)  a  cunsUtent  and  undevtating  usu  of  the  term  according  to 
diiB  definition.  Suppose  that  they  had  sncceeded  in  banishing  the 
word  disinterestedness  from  the  language,  in  obtaining  the  disuse  of 
all  oxprossiuns  attaching  odium  lo  selfishness  ur  commendation  to  self- 

ItachHce,  or  which  implied  ^neronity  or  kindness  to  be  anytliing  but 
doing  a  benefit  in  order  to  receive  a  greater  advantage  in  return. 
Need  we  say,  tbat  this  abrogation  of  the  old  forraulua  for  the  siiko  ol 

^preserving  clear  ideas  and  consintoncy  of  thought,  would  have  been  an 

^incalculable  evil  ]  while  the  very  icconaistency  incurred  by  tbe  coexist- 
encc  of  the  fonnulas  %vitb  philosophical  opiiuous  which  virtually  con- 
demnet)  them  as  absurdities,  operated  as  a  stimulus  lo  tbe  reexamina- 
tion of  tlic  subject;  and  thus  tbe  very  doctrines  originating  in  theobli\'ion 
iulu  which  great  moral  truths  had  falleu,  were  rcndorcJ  iudiructly,  but 
powerfully,  inpimmental  to  the  revival  of  ihme  truths. 

The  doctrine,  therefore,  of  the  Coleridge  school,  that  the  language  of 
any  people  among  whom  culture  is  of  old  date,  is  a  sacred  deposit,  the 
property  of  all  ages,  and  which  no  one  age  should  consider  itself  erapow- 

^•rea  to  alter — is  far  from  boing  so  devoid  of  important  truth  as  it 
ippears  to  that  class  of  logiciaus  who  think  more  of  having  a  clear  than 
of  having  a  complete  meaning;  and  who  perceive  that  every  age  ia 
adding  to  the  truths  which  it  has  received  irum  its  predecessors,  but 
fail  to  see  chat  a  counter-process  of  losing  truths  already  possessed,  is 
also  constantly  going  on,  and  i-cquiring  the  most  sedulous  attention  to 
counteract  it.  Language  is  the  depositary  of  the  accumulated  body  of 
experience  to  which  all  former  agea  have  contributed  their  part,  and 
which  is  the  inheritance  of  all  yet  to  oorao.  Wo  have  no  right  to  pre- 
vent ourselves  firom  transmitting  to  posterity  n  larger  portion  of  this  in- 
heritance than  wo  may  ourselves  have  profited  by.  We  continually  have 
cause  to  give  up  the  opinions  of  our  forefathers;  but  to  tamper  with 
their  lang>iagc,  even  lo  the  extent  of  a  word,  is  an  operation  of  much 
greater  responsibility,  and  implies  as  an  indispensable  requisite,  an 
accurate  acquaintance  willi  the  liistory  of  the  particular  word,  and  of  the 
opinions  which  in  different  stages  of  its  progress  it  »or\-ed  to  exprass.  To 
be  qualified  to  define  the  name,  we  must  know  all  that  has  ever  been 
known  Mf  tho  properties  of  the  class  of  objects  which  are,  or  originally 
were,  denoted  by  it.     For  if  we  give  it  a  moaning  according  to  which 

t^ioy  proposition  vriW  be  false  which  philosophers  or  mankind  have  over 
hold  to  be  true,  it  ia  at  Itiast  uicumbent  upon  us  to  be  sure  that  we 
know  all  which  those  who  beli»ve<l  the  proposition  understood  by  it. 
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CHAPTER  V. 

W  THE  NATCRAL  HISTORT  OF  THE  VACATIONS  IN  THE  HRAIfHTG    OP  TEBMB. 

^  1.  It  is  not  onlir  in  tiio  mode  which  has  now  been  pointed  oat, 
namely,  by  gradual  inaticiiiinn  to  a  nuTttuii  of  Uic  idcaa  conveyed,  that 
words  in  cixiitnon  ubc  are  liable  to  sbtd  thi^ir  ronmitation.  The  truth 
i»,  that  the  connotation  of  such  words  is  perpetually  varying;  as  miRbt 
bo  Rxpected  from  the  inannor  in  which  words  in  commou  use  acu^uire 
thoir  coiuiototion.  A  technical  term,  iuvooted  for  puijioseA  of  art  or 
science,  lias,  Apom  the  first,  the  connotation  given  to  it  by  it£  inventor ; 
but  a  name  which  U  in  every  one's  ruouth  before  any  one  thinks  of  de- 
6uhig  it,  derives  its  connotation  only  from  tho  circumstancr^ft  which  are 
habitually  brought  to  mind  when  it  is  prunuuncud.  Ainuug  these  cir- 
cumstances, the  properties  common  to  tlio  things  denoted  by  thu  name, 
have  iiuturally  a  priDcipal  placo;  and  would  have  the  solo  place,  if 
language  were  regulated  by  conTcntion  rather  than  by  custom  and  ac- 
cident. But  besides  iheso  common  properties,  which  if  they  exist  are 
ntccautri^y  protu^nt  whenever  the  name  is  applied,  any  other  rirruni- 
stance  may  casually  bo  found  along  with  it,  so  frequently  as  to  become 
associated  with  it  in  the  same  manner,  and  as  strongly  as  tlic  common 
propiati^'s  themselves.  In  proportion  as  this  association  forms  itself, 
people  give  up  using  the  name  in  cases  in  which  those  casual  circum- 
Btauccs  do  not  exist.  They  prefer  using  some  other  name,  or  the  same 
name  with  some  ndjanci,  rather  than  employ  an  expression  which  will 
necessarily  call  up  an  idea  they  do  not  want  to  excite.  The  circum- 
stance originally  casual,  tlms  becomes  regularly  a  part  cf  the  connota- 
tion of  tliu  word. 

It  is  this  continual  incorporation  of  circumstances  originally  acci- 
dental, into  the  permanent  signification  of  words,  which  is  the  cause 
that  thore  are  so  few  exact  synunynit).  It  is  iliis  also  which  renders 
llie  dictionan,-  meaning  of  a  word,  by  nntvemal  remark  so  imperfect  on 
exponent  of  its  real  meaning.  ITie  dictionary  meaning  is  marked  out 
in  a  broud,  blunt  way,  and  probably  includes  all  that  was  originally 
necesBary  for  tho  correct  emph)yment  of  tho  term  ;  but  in  process  w 
time  so  many  cullatoral  associations  adhere  to  words,  thai  whoever 
should  attempt  to  uee  ihem  with  no  other  guide  than  the  dictionary 
would  confimnd  a  thousand  nice  distinctions  and  subtle  .thades  of  mean- 
ing  which  dictionaries  take  no  account  of;  as  we  notice  in  the  use  of 
a  language  in  convereaiion  or  writing  by  a  foreigner  not  thoroughly 
master  of  it.  The  history  of  a  word,  by  showing  the  causes  which  dc- 
Icrroined  its  use,  is  in  these  cases  a  better  guide  to  its  emplo^-mcnt 
than  any  definition  j  for  definitions  can  only  show  its  meaning  at  the 

E articular  time,  or  at  most  the  series  of  its  successive  meanings,  but  its 
istory  may  show  the  law  by  which  tlie  succession  was  produced. 
Tlw  word  gentleman^  for  instance,  to  the  correct  employment  of  which 
d  dictionary  would  be  no  guide,  originally  meant  simply  a  man  of 
family.  Prom  this  it  come  by  degrees  to  connote  all  such  qualities  or  ad- 
ventitious circumstances  ns  weix^  usually  found  to  belong  to  persona  of 
fa^iily.  This  consideration  at  once  explains  why  in  one  of  itA  vulgar 
ani^tations  it  meaiis  any  one  who  lives  without  labor,  in  another  with- 
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.  juut  manual  labor,  aud  in  its  mare  elevated  signification  it  has  in  over^ 
Hh  signified  the  conduct,  character,  hahite,  aiui  uutward  appcaruiiro,  in 
^Eomsoever  found,  wUicb,  according  to  tliu  iduati  ofthiit  ng'e,  belonged 
or  ivoro  expected  to  bolung  to  porttuus  bom  and  educated  in  a  high  so- 
cial jiusition. 

It  cnntinually  happens  tliat  of  two  words,  whoso  dictionary  meaiv 
ings  arc  cither  the  saino  or  very  lightly  ditTcrcut,  one  will  be  the 
proper  word  to  use  in  one  set  of  drcunantances,  another  in  anotber, 
without  its  being  po&aiblo  to  show  how  the  custom  of  so  employing 
tbctu  originally  grew  up.  The  accident  that  onv  of  the  words  wa£ 
uacd  and  not  the  other  on  a  particular  occasion  or  iti  a  particuttir  itocial 
circlo,  will  bo  sufficient  to  produca  so  strong  an  asBociation  between  tho 
trord  and  tiomc  speciality  ofcircuniftlaucfis,  that  mankind  abandon  the 
lue  of  it  iu  any  oUicr  case,  and  the  speciality  bocomes  part  of  iu»  sig 
nification.  Tho  tide  of  custom  first  drifts  the  word  on  the  shore  of  a 
(particular  mcuutug,  thcu  retires  and  leaves  it  there. 
^^&,n  iTifltance  in  point  is  the  remarkable  change  which,  in  the  Bnglish 
^|[^UAge  at  least  has  taken  place  in  the  signiScation  of  tho  word  loyal- 
ty. That  word  originally  meant  in  Kugli»h.  oa  it  still  means  in  tho 
languago  from  whonco  it  came,  fair,  opon  dealing,  and  6dftity  to  en- 
gagements :  in  that  sense  the  quality  it  expressed  was  part  of  the  ideal 
chivali'ou3  or  knightly  character.  By  what  process,  \u  Jf^nglaud,  the 
term  bncame  rostricted  to  the  i«tngle  case  of  fidelity  to  the  dirone,  I  am 
not  sufUcicntlv  voDeil  in  the  history  of  courtly  language  to  be  able  to 
pronounce.  The  interval  between  a  loyal  chevalier  and  a  loyal  sub- 
ject is  certainly  great.  I  can  only  aupposo  that  ibo  word  was,  ei  some 
Eeriod,  tho  favonto  term  at  court  to  oxiness  fidelity  to  the  oath  of  al- 
igiance,  until  at  length  those  w*ho  wished  to  speak  of  any  other,  and 
as  it  was  probably  considered,  inferior  sort  of  fidelity,  either  did  not 
Tenture  to  use  so  dignified  a  terra,  or  found  it  convenient  to  employ 
some  other  in  order  to  avoid  being  misuuderstood. 

^H  3.  Cases  are  not  unfrequent  in  which  a  circumstance,  at  first  c&«- 
nally  incorporated  into  the  connotation  of  a  word  which  originally  had 
no  reference:  to  it,  in  time  wholly  supi;rscdc9  the  original  meaning,  and 
becomcA  not  merely  a  part  of  tho  connotation,  but  the  whole  of  it. 
This  is  exemplified  in  the  word  jt^^u,  paganus  ;  which  originally,  as 
its  etymology  imports,  was  equivalent  to  villagtr  ;  the  inhabitant  of  a 
pagui,  or  village.  At  a  particular  era  in  tho  extension  of  Christianity 
over  the  Roman  empire,  the  adherents  of  the  old  religion,  and  the  viN 
lagers  or  country  people,  were  nearly  tho  some  body  of  individuals, 
tho  inhabitants  of  tbe  tnu'ns  having  boon  earliest  converted  ;  as  in  our 
own  day  and  at  all  times  the  greater  activity  of  social  intercourse  ren- 
ders them  the  earliest  recipients  of  now  opinions  and  modes,  while  old 
habits  and  prejudices  linger  longoAt  among  the  country  people ;  not  to 
mention  that  tlie  towns  were  more  inmiediatdy  under  the  direct  influ- 
ence of  tlic  government,  which  at  that  time  bad  embraced  Christianity. 
From  this  casual  coincidence,  the  word  paganut  carried  with  it,  and 
began  more  and  more  steadily  to  uuggesi,  tho  idea  of  a  worshiper  of 
the  ancient  divinities ;  until  at  length  ii  sugg«!»ted  that  idea  so  forcibly, 
that  people  win)  did  not  desire  to  suggest  the  idea  avoided  using  the 
Word,  liut  when  pagan M4  had  como  to  connote  heathenism,  the  very 
animportant  circunutance,  with  reference  to  that  fant,  (if  the  place  of 
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nni^tu:,  wu  tf^m  •June^vded  in  tb^  «oiplojiiiRit  of  die  vorS.  A^ 
thfrrr  wu  n^ldrAi  «rt  occuvjd  for  tnakine'  sepante  MBCJtion  reqwct- 
tntr  >i««i}i«;iu«  who  liv*:^  in  tlw  roaotnr,  there  wv  no  need  for  >  aeymfte 
w<fr4  t/f  4*tuf^ut  thf:m ;  uid  pae«n  came  not  oii)t  to  mean  faeatiien.  hat 
Uf  tw-.JUt  iimi  frxcIitfivfclT- 

A  *-JLW-  HtJJI  more  familiar  to  most  readers  is  tfaal  uf  die  word  nBaia. 
or  rilUin.  'Hii^  imn,  as  cni'erjbodr  knom,  bad  in  tbe  middle  ages  n 
c'/nn'Aati'ffi  ao  Ktrirtlj  defined  as  a  word  conld  hare,  beine  the  proper 
leiraJ  d*ntiiniia.Um  fr/r  those  penKns  who  were  tbe  subjects  of  ibe  Inst 
oranv'Ut  form  'if  feudal  bondajre,  those  serfi  who  were  aJtcripei  glA», 
The  %rjini  *X  ihn  semilMrbarous  militarr  aristocracy  fin"  these  dieir  ab- 
'yxx  thtjtfUfhiiitM,  rendered  tbe  act  of  likeninp^  anr  person  to  this  dtos 
*ff  men  a  mark  of  the  greatest  contumely :  the  same  scorn  led  diem  to 
ascri  \m  Vt  i\m  same  per^^le  all  manner  of  hateful  qualities,  which  doabc- 
\tin%  aUr;,  in  the  dei^ra/Iing  Hituation  in  which  ther  were  held,  were  often 
not  \my\'iX\y  imputed  to  them.  These  circumstances  combined  to 
attach  in  thf;  tf^rm  villain,  ideas  of  crime  and  guilt,  in  so  foreible  a 
inanuer,  that  tlie  apjilicatifjn  of  the  epithet,  even  to  those  to  whom  it 
leKullv  hcJon((f:d,  iHicume  an  affront,  and  was  abstained  from  whenerer 
no  aflrrmt  was  intemled.  Frfjm  that  time  guilt  was  part  of  the  conmv 
tution ;  and  s^xtn  became  the  whole  of  it,  since  mankind  were  not 
yrtfrnnUuX  liy  any  urgent  motive  to  continue  making  a  distinction  in 
th'tir  language!  iHJtwccn  bad  men  of  servile  station  and  bad  men  of  any 
othftr  rank  in  life. 

'J'hf'flo  011(1  similar  instances  in  which  the  original  signification  of  a 
term  is  totally  Uwt — another  and  an  entirely  distinct  meaning  being 
(init  eiigrnflfMl  upnn  tho  former,  and  finally  substituted  for  it— affoid 
oxHtnpIiM  of  the  double  movement  which  is  always  taking  place  in  lan- 
guage :  the  cfxintftr-movements,  one  nf  Generalization,  by  which  words 
am  perpetually  loHing  portions  of  their  connotation  and  becoming  of 
1(;hh  rneuiiitig  mid  more  general  acceptation ;  the  other  of  Specialization, 
by  which  oilier,  or  ev<;n  thcso  snmu  words,  are  continually  taking  cm 
fn!Hh  connotation ;  acquiring  additional  meaning,  by  being  restricted  in 
their  i!mj>loyment  to  a  ]>art  only  of  the  occasions  on  which  they  migbt 
prifjKTly  ho  used  !>efore.  This  double  movement  is  of  sufficient  rai- 
portiuiro  in  tho  iintuml  history  of  language  (to  which  natural  historf, 
tho  artificial  modifications  ought  always  to  have  some  degree  of  refei^ 
once),  to  justify  our  dwelling  for  a  little  longer  on  the  nature  of  the 

two-fold  t>hen(mienon,  and  the  causes  to  which  it  owes  its  existence. 

*  t 

%  \\.  To  iMigiii  with  the  movement  of  generalization.  It  is  unnecea- 
sary  to  ilwuU  up{>n  the  changes  in  the  meaning  of  names  which  take 

Iihu'o  meroly  fn)m  their  being  used  ignorantly,  by  persons  who,  not 
iftviug  proijorly  mastered  tho  received  connotation  of  a  word,  apply  it 
in  u  liMwrr  and  wider  sense  than  belongs  to  it.  This,  however,  is  a 
HMil  Monrrn  of  alterations  in  tho  language ;  for  when  a  word,  from  being 
ofloii  rmjiloyed  in  cases  where  one  of  tho  qualities  which  it  connotes 
diH^H  not  oxist,  coases  to  suggest  that  quality  with  certainty,  then  even 
thoHo  who  WW  under  no  mistake  as  to  the  proper  meaning  of  the  word, 
t)refor  oxitreHMing  that  meaning  in  some  other  way,  and  leave  the  orig- 
inal wonl  to  its  fate.  Tho  word  'Squire,  as  standing  for  an  owner  of 
a  laiidrd  ostaie;  Parson,  as  denoting  not  the  rector  of  the  parish  bnt 
clergymen  in  general;  Artist,  to  denote  only  a  painter  or  sctuptor;  ai» 
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,in  point.  Independently,  however,  of  tlic  gencralizatioa  of 
niniH  through  their  ignorant  raiHuse,  there  ia  a  tendency  in  the  same 
direction,  cunsialently  with  the  moat  thorough  knowledge  of  their 
meaning;  arising  from  the  fact,  that  the  niiiulior  of  things  known  to 
ud,  und  ofwliich  wo  feel  a  desire  to  ancak,  multiply  taster  than  the 
naraofi  fur  them.  Except  on  subjecta  tor  winch  there  has  been  con- 
Biructed  a  Rcientitic  terminology,  with  which  uiiscientific  pcrftonii  do 
not  nieUdle,  great  difTicuIiy  is  generally  fuiind  in  bringing  a  new  name 
into  iiao;  and  indepviidcnlly  ot"  that  difficulty,  it  is  natural  to  prefer 
giving  to  a  new  object  a  name  which  at  least  expresses  its  rescmblanco 
to  something  already  known,  since  by  predicating  of  it  a  name  entirely 
new  we  at  hrst  convey  no  infurmation.  In  ihia  manner  the  name  of  a 
species  often  becomes  the  name  of  a  genua;  as  tait,  for  example,  or 
oU  ;  the  tbrmer  of  which  ward>t  uriginally  denoted  only  the  muriate  of 
aoda,  the  latter,  us  iu  eiymulogy  indicates,  only  olive  oil;  but  which 
now  denote  large  and  diversitied  classes  of  substances  resembHng 
these  in  seme  of  their  qualities,  and  connote  only  thoae  common  quali- 
tiWf  inatoad  of  the  whole  of  the  dittiuctive  properties  of  olive  oil  and 
sea  salt.  The  wurdi)  glata  and  toap  are  u»ed  by  mndeni  chemists  in  a 
similar  manner,  to  denote  genera  of  which  the  substances  vulgarly  sn 
called  arc  single  species,*  ^Vud  it  often  happens,  us  in  tliosc  lustancus, 
that  ilie  term  keeps  its  special  signifiratinn  in  addition  to  ittt  more  gen- 
eral one,  and  becomes  ambiguous,  that  is,  two  names  instead  of  one. 

These  changes,  by  which  words  in  ordinary  use  become  uioru  uud 
more  generalized,  and  less  and  less  expressive,  take  place  in  a  still 
greater  dogn-e  with  the  words  which  expreas  the  complicated  phe- 
nomena of  tnind  and  sociaLy.  Ilistorians,  travellcni,  and  in  general 
those  who  speak  or  write  conccrnmg  mural  and  social  phenomena  with 
which  they  are  not  familiarly  acquainted,  are  the  ^eat  agents  in  this 
roodi&catjon  of  language.  The  vocabulary  of  ail  except  unusually 
instructed  pcnwiia,  is,  on  such  subjects,  eminently  scanty.  They  have 
a  certain  small  set  of  words  to  which  they  are  accustomed,  and  which 
they  employ  to  express  phenomena  the  most  heterogeneous,  because 
they  have  never  suflicicntly  analyzed  the  facts  to  which  thi>se  words 
correspond  in  their  own  country,  tn  have  attached  perfectly  definite 
idc'a<<  to  the  words.  The  tiist  Kngllsh  conquerors  of  Bengal,  for  ex- 
ample, curried  with  them  the  phrase  landed  jtroprietor  into  a  country 
where  the  rights  of  individuals  over  the  Hoil  were  extremely  dilTerent 
in  degree,  and  even  in  nature,  from  those  recognized  in  England. 
Applying  tho  tuna  with  all  its  Englitth  associations  in  such  ii  state  ot 
thtngAi  to  one  who  had  only  a  limited  right  they  gave  an  absolute  right, 
from  another  because  he  had  not  an  absolute  right  they  took  away  all 
right,  drove  whole  classes  of  men  to  ruin  and  despair,  filled  the  counttr 
with  Imnditti,  ci-eated  a  feeling  that  nothing  was  secure,  and  produced, 
with  the  bust  intentions,  a  disorgtmization  of  society  which  had  not 
been  producetl  in  that  country  by  the  moat  ruthless  of  its  harharian 
invadors.  Paul  Louis  Courier  mi^t  well  say,  "  Qarduz-nous  dc  Tequi- 
»oque!"  Yet  the  u»age  of  persons  capable  of  so  gross  a  misappre- 
hension, determines  the  meaning  of  language :  and  the  words  they  thus 


"  "The  tonn  mlkali,  in  ils  original  shim,  ligiilfiKl  thai  particulu  rMidaram  wtiicb  wm 
alone  obtainetl  by  luiviatinii  (hn  Hhei  of  the  plaat  Damed  Wi,  but  die  word  U  now  ao  goo- 
cnllznl,  that  ic  denotes  niy  body  poaaetiod  of  a  certain  number  of  properliei."— PASiya 
PAamMKo/o(ta.  vol.  l,  p.  6S. 
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minue  f^n-  in  generality,  until  iho  itiAtmcif^d  are  obliged  to  acquiesce; 
Kud  In  cmplny  utose  u-virds  (first  frooing  them  irom  vtKUonesa  by  giv 
itig  tlium  u  dcBnito  coniiotaUon)  as  generic  toniu,  •ubdividing  tbc  gen- 
sra  into  Bpeciee. 

^  4.  Wliilo  tho  more  rapid  grunnh  uf  idciis  tliaii  of  iiamiTS  ifaus  crealop 
a  perpetual  ner«Mity  for  making  the  fixaao  names  urt'c,  even  if  imper 
^tly,  on  a  greater  number  of  occasions  ;  a  counter-o|>cniLii>D  is  going 
on,  by  which  nauios  bcoome  on  the  contrary  resiitcted  iw  (ewer  occa 
siona,  by  takinq;  on,  m  it  were,  additional  connotation,  irnm  t-ircum- 
BlBiices  not  originally  included  iu  the  meaning,  but  which  bare  become 
connected  with  it  ui  tbo  niitid  by  some  accidental  cause.  Wu  bave 
seen  above,  in  the  ivords  ^H^an  and  i-j//^t7i,  remarkable  examptcAoflbe 
apeciaUxation  of  the  meaning  uf  words  irom  coHual  aaHociatiotiB,  a*  well 
as  of  the  ^^eneralixatiuti  of  it  in  a  new  direciinn,  which  otlen  fullows. 

Similar  special izationa  are  of  frequent  occurrence  in  ibohiatury  even 
of  Bcientilic  nomenclature.  "It  is  by  no  muana  uncuromou,*'  sayit  Dr. 
Paris,  ie  his  Pharmaeologta,*  "  to  find  a  word  wbirh  ia  u^ed  tn  expreas 
general  efaaractcra  Ruh<teqiiently  become  tJic  name  of  a  apecific  aub- 
etance  in  wbicb  sncb  charactcnt  are  predominant ;  and  we  ibull  find 
that  some  important  anomalieftin  nontencJ:iture  may  be thiu explained. 
The  term  Apaevucov,  from  which  the  word  Arsenic  ia  derived,  was  an 
ancient  epitliet  applied  to  iboBo  uaiurul  subcttanccs  whicb  posaeased 
Ktron^  and  acrimonious  proportion,  and  as  the  poi»onous  quality  of 
anenic  waa  found  lo  be  remarkably  uawertiil,  tbe  term  waa  eapeciaUy 
applied  to  OrpLmcni,  the  form  in  which  thia  meiul  mo^it  usually  occur- 
red, tic  the  term  Verbena  (quasi  lierttena)  onginully  dcDoted  all 
those  heriM  thai  were  bold  sacred  on  account  of  their  being  employed 
in  the  riteaof  sarnflce,  aa  we  learn  from  ibe  poets;  Imt  aa  mi€  her1> 
was  tisuully  adopted  upon  these  occaaiuns.  tbo  word  Verbena  came  to 
denote  that  particular  herb  oaVy,  and  it  is  transmitted  to  us  lo  thia  day 
under  the  same  title,  viz.  Verbena  or  Ver\*ain,  and  indeed  until  lately 
it  enjoyed  tlie  modical  reputation  which  its  bacrcd  origin  eonturrcd 
upon  it,  for  it  was  worn  Ruspended  around  the  neck  an  an  amulet. 
Vitriol,  in  the  originol  application  of  the  word,  denoted  any  cryataline 
body  with  a  certain  dogrco  of  irarwparency  {ritrvm) ;  it  is  hardly 
necessary  to  oKser^'e  that  the  term  is  n<iw  appropriated  to  a  particular 
species:  in  the  itamc  manner.  Bark,  which  is  o  general  term,  is  applied 
lo  express  one  geiiUH,  and  by  way  of  eminence,  it  has  the  article  TA/ 
prctixed,  as  'f&e  bark  :  tho  same  ohiiervation  will  apply  to  the  word 
Opium,  whicli,  in  its  primitive  sense,  signifies  any  juice  {ino^,  Hucnm), 
while  it  lutw  only  denotes  one  species,  viz.  that  of  the  poppy.  So, 
again,  Elateritan  was  uKod  by  Hippocrates  lo  signify  various  internal 
Quplicatitms,  especially  purgatives,  of  a  violent  and  drastic  nalore 
(Irom  the  word  EAoffu,  agito,  irun-eo,  Mtimulo),  but  by  notceeding 
authors  it  waa  exclusively  applied  to  denote  tbo  active  mailer  which 
subsides  from  the  juice  of  the  wild  cucumber.  The  wurd  JFcrv/a, 
again,  originally  meant  to  imply  any  substanco  wbicli  was  derived  by 
spoutanoous  subsidence  from  a  liquid  (from  /ax.  the  grounds  or 
seulement  of  any  liquor) ;  adurn'ardit  it  was  applied  lo  Starch,  which 
ia  deposited  in  this  manner  by  agiiaung  the  flour  of  wheat  in  water; 

*  ibemMJ  Imtrtdmaim,  vol  i,  pp.  85-8. 
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and  lastly,  it  has  been  applied  to  a  peculiar  vegetable  principle,  which, 
like  stArch,  is  insoluble  in  cold,  hut  completely  soluble  in  boitiii^  walor, 
with  wiiicb  it  forms  a.  gelatinous  aolutton.  Tbid  iiidL'tiiuli:  meaning  oF 
tbo  wonij'eciUa  haa  crvited  numerous  mistakes  in  phannacuutic  chem- 
istry ;  Klatorium,  for  inslanr<*,  in  itaid  tt»  bo_/«u/a,  and,  in  tlie  original 
sense  of  the  wonl.  it  u  propcTly  so  called,  ioaamucb  as  it  in  procured 
from  a  ve(;etabIo  juice  by  spontaneous  8ub»ideuco,  but  in  the  limited 
and  modem  acceptation  of  the  term,  it  cnnvcyA  an  erroneoua  idea;  for 
instead  of  the  active  principle  of  the  juice  residing  'mjecula,  it  i«  a 
peculiar  proximate  iirinciple.  tut  generis,  to  which  I  have  ventured  to 
bestow  the  name  of  E/atin.  For  the  flame  reason,  much  doubt  and 
obscurity  involve  the  meaning  of  the  word  Extract,  because  it  is  ap- 
plied gemeralii/  to  any  substance  obtained  by  the  evaporation  of  a  vege- 
table Aoliiiion,  and  »pec\ficaUy  to  a  peculiar  proximate  principle,  po»- 
icssod  of  certain  characters,  by  which  it  is  distinguished  irom  every 
other  elementary  body." 

A  generic  term  i«  always  liable  to  become  thus  limited  to  a  single 
Bpeciei,  or  even  individual,  if  people  have  occasion  tu  think  and  speak 
of  that  indiWdual  or  species  much  oAener  than  of  anything  else  which 
ia  contained  in  the  genus.  Thus,  by  cattle,  a  gtago  coachman  will 
understand  liorM>jf  ;  W-asts,  in  the  language  of  agriculturuta,  stand*  for 
oxen ;  and  birds,  ivith  some  sportsmen,  for  partridges  only.  The  law 
of  language  which  operates  in  these  trivial  instance*,  is  the  very  same 
in  coufonnity  to  which  tlic  terms  Uot;,  Duuh.  and  God,  were  adoptod 
from  PolythciKm  by  Christiaiuty.  to  oKpresa  the  single  object  oi  its 
own  adoration,  in  lieu  of  the  ancient  and  specially  appropriated  name 
Jehovah.  Almost  all  the  terminology  of  the  Chrinlian  Church  is  made 
up  nf  words  originally  used  in  a  much  more  general  acceptatioo : 
Eccletut,  Assembly  ;  Bishop,  KpiB<.'apuB.  Overseer  ;  Priest,  i'resbyter, 
Elder;  Deacon,  Tiiaconiis,  Administrator!  Sacrament,  a  vow  of  alle- 
giance; Evangeiium,  good  tidings;  and  some  words,  as  Minister,  are 
still  used  both  in  the  general  and  in  the  limited  souse.  It  would  be 
toleresting  to  trace  the  progress  by  which  author,  in  its  most  familiar 
setMO,  came  to  signify  a  writer,  and  TTOtrfrric,  or  Maker,  a  poet. 

Of  the  incorporation  into  the  meaning  of  a  term,  uf  circumstances 
accidentally  connected  %>'itli  it  at  some  particular  pnriod,  hh  in  the  case 
of  Pagai),  instances  might  casilv  be  multiplied.  Physician  {ipvoiKO^,  or 
naturaJist)  became,  in  ICngland  at  least,  synonymous  with  a  healer  of 
diaeases,  because  until  a  comparatively  late  period  medical  practitionera 
were  tlie  only  naluraliiits.  tVrrc  or  Clericus.  a  acbolar,  came  to  sijfnify 
an  ecclesiastic,  because  the  claT;g5  were  for  many  cencuriea  the  only 
schularv. 

Of  all  ideas,  however,  ^m  most  liable  to  cling  by  association  to  any- 
thing with  which  they  have  ever  been  connected  by  proximity,  are 
those  of  our  pleasures  and  pains,  or  of  the  things  which  we  habitnally 
contemplate  as  sources  of  our  pleasures  or  pains.  The  additional  con- 
notation, therefore,  which  a  word  soonost  and  most  readily  takes  on, 
ia  that  of  agreeableueas  or  painfulncss,  in  thuir  various  kinds  and  de- 
grees: of  being  a  good  or  a  bad  thing;  dcckirable  or  to  be  avoided; 
an  object  of  hatred,  of  dread,  of  contempt,  admiration,  bo|>e,  or  love. 
Accordingly  there  is  hardly  a  single  name,  expreasivo  of  any  moral  or 
Bocial  fact  calculated  to  call  forth  strong  affeccians  eitbor  of  a  favorable 
or  of  a  hostile  nature,  which  does  not  :arry  with  it  detndedty  and  im* 
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sistibly  a  cnnnoiation  of  tfaose  strong  afllecttoDS,  or,  at  the  least,  at 
Approbation  or  censure ;  insomuch  that  to  employ  ihoso  tioines 
conjuTicliou  with  othfirs  by  which  tho  coiitrarj"  sentiments  ^vc^o  ©X' 
pressed,  would  prwlurc  the  vfTect  of  a  paradox,  or  fvvn  a  rontradic- 
lion  in  terms.  The  baneiiil  influenre  of  the  ronnotatinn  thus  ac ipiired, 
on  our  reasonings  and  habits  of  tliought,  has  been  well  poiuted  out  on 
many  occasions  by  JJenibarn.  It  jfivos  rise  to  the  fiillacy  of  "  fjuesiioo- 
bej(cing  names."  The  very  property  which  wc  are  inquiring  whctbrf 
a  thing  pusseases  or  not,  ban  bcromc  so  associiitcd  with  Uie  name  of  the 
thing  as  to  be  part  of  its  meaninff,  insomuch  that  by  merely  uttering 
the  name  we  assume  tho  point  which  was  to  be  made  out :  one  of  the 
most  frequent  sources  of  njfmsrvntly  scll'-eWdciit  propositions. 

Thero  is  still  another  motio  in  which  tl)o  meaning  of  a  name  is  apt  to 
bo  specialized,  safficicmtly  frequent  to  be  worthy  uf  being  pnintcd  out. 
We  have  often  the  choice  between  a  more  and  a  leas  generai  name  for 
designating  an  object,  either  of  them  sufficiently  answering  the  po: 
pose  of  distinction.  Thu.s  we  may  !iay  either  (Aat  dog,  or  ffiuf  animal ; 
tn  many  caaos,  that  creafure,  or  /Aw/  ohject,  would  be  sufficient.  Now 
there  is,  in  many  cases  of  frequent  occurrence,  a  tendency,  which 
grows  OS  civilization  advanccu,  to  adopt  the  practice  of  desiguatiug 
things  by  tho  meet  general  words  which  with  all  the  aids  of  contaxc 
and  KC^turo  will  suffice  to  point  tliem  out.  Xaturel  good  taste,  and 
still  more  the  conventinnal  quality  which  uKUrps  its  name,  consist  to 
great  degree  in  keepin?  some  aspects  of  things  as  much  as  poHBible  o 
of  sight;  speaking  of  disagreeable  things  with  the  least  possible  »ug- 
geetion  of  their  disogreoable  details,  and  of  agreeable  things  with  as 
little  obtnuion  as  possible  uf  the  mere  meclianism  of  tlieir  pruduclion, 
which,  except  in  our  scientific  observations,  is  not  what  intercttt^  us  in 
them,  and  the  close  coutemplBtiun  of  which  generally  diminishes  theiz 
charm  to  the  imagination.  The  practice  thus  grows  up  among  culti- 
valed  people,  of  speaking  of  common  things  in  a  way  much  less  literal 
and  definite  than  t»  the  custom  of  the  vulgar ;  in  a  way  which  indicates 
the  thing  meant,  with  the  faintest  possible  suggestion  of  its  character- 
iiuic  qualities;  end  the  nwre  words  used  would  often  not  suffice  to 
convey  the  meaning,  imless  there  were  something  in  the  accompnnyin 
circumstances  to  assist  in  exciting  tlie  idea.  The  vulgar,  mcanwuil 
continue  to  use  the  appropriate,  peculiar,  and.  if  scicnlitic  fitness  wc: 
the  only  thing  to  be  considered,  tho  Ix-'st  phraseology,  berause  unam- 
biguous; whi^e,  for  purposes  of  refinement,  ambiguity  is  often  the 
very  quality  desired. 

Now  this  practice  of  using  more  general  terms  where  specific  onas 
nii}*ht  have  been  employod,  19  constuully  npoiling  the  general  lurrosby 
rendering  them  specific.  They  become  the  terms  ptirtictdarly  associ- 
ated with  the  very  specialities  of  meaning  which  it  was  dcwired  not  tu 
suggest.  A  ridiculous  instance  is  the  anecdote  of  a  lady  of  the  court 
of  Louis  XI V^  who  having  stated  to  her  confessor  that  she  felt  esteem 
for  a  certain  cavalier,  (this  being,  it  secraa,  the  phrase  of  the  day  to 
express  a  meaning  which  persons  usually  prefer  to  convey  by  a  circum- 
loL-ution.)  was  asked  by  the  priest,  "  Corobicn  dc  fois  voas  a-t-il 
estimee  1"  which  story,  wlietlicr  true  or  invented,  got  into  circulation, 
and  led  to  the  abandonment  of  tho  phrase  in  that  peculiar  sense.  If 
it  bad  not  been  abandoned  in  that  sense,  it  would  soon  have  been 
ducarded  in  any   other  Kense;  and  finally,  perhaps,  lost  aliogelher. 
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because  wlion  coafitio«l  to  that  particular  mcuoing,  it  would  no  loager 
hare  bad  ibo  in(lifltinr.tno.M  which  forraod  its  recommendation.  Many 
lanoB,  in  many  diH'creut  languages,  which  origiually  had  a  more  genera] 
moaDtng,  have  been  luifittcd  for  other  uses  by  ucijuiring  thin  very  cou- 
noiautm.  And  a  va.st  variety  of  other  words,  without  aiiy  relation  to 
that  peculiar  subject,  bavu  one  after  another  fallen  into  disuse  except 
axnong  the  coarse  and  iin cultivated,  because  they  had  come  to  couuotc 
too  directly  and  unequivocally  8omotbing  which  people  did  not  like  to 
have  brought  very  di»tinctly  before  their  imagination. 

Without  any  further  multiplication  of  examples  to  illuntraie  the 
changes  which  usage  is  continually  making  in  the  aignification  of  terms, 
1  shall  add,  as  a  practical  rule,  that  the  logician,  nut  being  able  to  pre- 
vent audi  traDaforraations,  should  submit  to  them  with  a  good  grace 
when  tliuy  are  irrevocably  rffectcd,  and  if  a  defimtiou  is  neccosarj, 
de5ne  the  word  according  to  its  new  meaning  ;  retaining  the  former  as 
a  second  signiBcation,  if  it  is  needed,  and  if  there  bo  any  chance  of 
being  able  to  preserve  it  either  in  the  language  of  philosophy  or  in 
common  u«e.  Logicians  cannot  make  the  meaning  of  any  but  Acicit* 
ti6c  terms :  tliat  of  all  clkcr  words  is  made  by  the  collective  human 
race.  Hut  logicians  can  ascertain  clearly  what  it  is  which,  working 
ohacurely,  has  guided  tho  general  mind  to  a  particular  employment  of 
B  name ;  and  when  they  have  found  tlibi,  they  can  clothe  it  in  such 
di»titict  ani]  permanent  terms,  that  mankind  shall  eee  the  meaning 
which  before  they  only  felt,  and  shall  not  suffer  it  to  be  aflenvards 
fbrgouen  or  misapprehouded.  And  thia  is  a  power  not  lower  iu  dignity, 
and  far  less  liable  to  abuso,  than  the  chimerical  one  of  domioeering 
OTOT  language. 


CHAPTER  VI. 

TnC  PRtXCrPLEB  OP   a  PRILOSOFHICAL  LAKflUACE  rURTRES  CXlKBmEKED. 

^  1.  We  have,  thus  far,  considered  only  one  of  the  requisites  of  a 
language  adapted  for  the  investigation  of  truth ;  that  its  terms  shall 
each  of  them  convey  a  determinate  and  unmistakable  mcanins^.  There 
are.  however,  as  wo  have  already  remarked,  oilier  requisites ;  some  of 
them  important  only  in  the  secjind  degrep,  but  one  which  is  funda- 
mental, and  barely  yields  iu  point  of  importance,  if  it  yields  at  all,  to 
the  quality  which  we  have  already  discussed  at  so  much  length.  That 
the  language  may  he  fitted  fijr  its  purjioses,  not  only  should  evorj' 
word  perfectly  express  its  meaning,  but  there  Bhould  be  no  important 
moaning  without  its  word.  Whatever  wo  have  occasion  to  think  of 
often,  and  for  scientific  purpose*,  ought  to  have  a  name  appropriated 

to  ii- 

This  requisite  of  pbilosopbical  language  may  be  considered  under 
iliree  different  beads;  that  number  of  separate  conditions  being  in- 
volved in  it. 

4  S.  First;  there  ougbc  to  be  all  such  names,  m  arc  needful  for 
making  such  a  record  of  iodi^idual  obserratioos  that  the  words  of  the 
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record  shall  exarrly  rIiow  what  fact  it  is  which  has  beeu  ohMTred.  la 
oth«>r  wnnld,  there  must  be  an  accurate  Deacriptlvo  Terminology. 

The  only  things  which  we  can  observe  directly  heing  our  own  eon- 
itatiotis,  or  other  frcHngs,  a  complete  descriptive  language  wuiiM  be 
one  in  which  there  should  be  a  name  for  every  Tandy  of  elementary 
sensation  or  fceliog.  Uomhinations  of  sensations  or  feelings  may  al- 
ways be  descrilwa,  if  wo  have  a  name  for  each  of  the  clerotjniary 
fcclingB  which  compose  them :  hut  brevity  of  description,  as  well  u 
cleaniesn  (winch  often  depends  very  much  upon  brevity,)  is  greatly 
promoted  by  giwig  distinctive  name*  not  to  tlie  clcmonta  alone,  but  alao 
to  all  combinations  which  are  of  frequent  recurrence.  On  this  occaiiion 
T  caniutt  do  better  than  quote  from  Mr.  Whewell  some  of  the  excellent 
remarks  which  he  haa  made  on  this  important  branch  of  our  enbjeci. 

"  The  meaning"  (says  he  •)  "  of  [descriptive]  technical  terms,  can 
be  fixed  in  tlie  first  instance  only  by  convention,  niid  con  be  made 
inlelligible  only  by  presenting  lo  the  senaea  that  which  the  terms  are 
to  sigoiij'.  The  knowledRO  of  a  color  by  its  name  can  only  Iw 
taught  through  the  eye.  No  description  can  convey  to  a  henrer  what 
we  mean  by  apple-grrm  or  French-^ay.  It  might,  perliaps,  be  sup- 
posed  that,  in  the  first  example,  the  term  apple,  refci-ring  to  so 
ihmiliar  an  object,  sufficiently  nuggCBts  the  culor  intended.  Unt  it  may 
easily  bo  soon  that  this  is  not  tme ;  for  apples  are  of  mnny  different 
hues  of  green,  and  it  is  only  by  a  conventional  selection  that  we  cao 
appropriate  the  term  to  one  special  shade.  When  ibis  appropriatioo 
is  once  made,  the  term  refers  to  the  sensation,  and  not  to  the  porta  of 
the  term ;  fur  tlicsc  enter  into  the  conipoimd  merely  as  a  help  lb  the 
memory,  whether  tlie  suggestion  be  a  nalnral  connexion  as  in  '  apple- 
grcen,'  or  a  casual  one  as  in  '  French-gray.'  In  order  to  derive  due 
advantage  fi*om  technical  terms  of  this  kind,  thev  must  be  aAsociiied 
imtiifJiatdy  with  the  perception  (o  which  they  belong,  and  not  ron- 
Tiecled  with  it  through  the  vague  usages  of  common  language.  The 
memory  must  retain  the  sensation ;  and  ihc  technical  word  mnst  be 
understood  as  directly  as  the  most  familior  word,  and  more  distinctly. 
When  wo  find  such  terms  as  f in-vhite  or  jf JMrhhfrk-hTt>Ufi,  the  mclallic 
color  so  denoted  ought  to  stajt  up  in  our  memory  without  delay  <n 
search. 

"  This,  which  it  is  most  important  to  recollect  with  re8|>ect  to  the 
simpler  properties  of  bodies,  as  color  and  form,  is  no  less  true  with 
respect  to  more  compound  notions.  In  all  cases  the  term  is  fixed  to  n 
peculiar  meaning  by  convention  ;  and  the  student,  in  order  to  use  the 
word,  must  be  completely  familiar  with  the  convention,  so  that  he  has 
no  need  to  frame  conjectures  from  the  word  itself  Such  conjectures 
would  always  be  insecure,  and  often  erroneous.  Thus  the  term  pajti- 
lionactova  applied  tn  a  flower  is  employed  to  indicate,  not  only  a  re- 
semblance to  a  butterfly,  but  n  resemblance  arising  from  five  petals  of 
a  certain  pernliar  shape  and  arrangement ;  and  even  if  the  resem- 
blance were  much  stronger  than  it  is  in  such  cases,  yet  if  it  were  pro- 
duced In  a  diflercnt  way,  as,  for  example,  by  one  petal,  or  two  only, 
instead  of  a  '  standard. '  two  '  «-ings.'  and  a  '  keel  consisting  of  two 
parts  mure  or  lees  united  into  one,  we  should  no  longer  be  justified  in 
speaking  of  it  as  a  *  papiliouQceotu'  flower." 


*  PkHoMflky  a/rt(  Indmtht  Stinen,  L.  4M-ik 


TBKMINOLOOT  AND   IfOMENCLATUBS. 


423 


When.  liowoTcr,  the  ihinj;  noraod  is,  as  in  thin  last  coso.  a  combina- 
tion of  simple  sensntions,  it  is  not  necewary  in  order  to  learn  tlii- 
meaning  of  tbe  worti,  that  the  student  should  refer  back  to  the  senna- 
ttona  thomselves  ;  it  may  be;  coininuiiicalcd  to  him  through  the  medium 
of  other  words ;  the  terms,  in  short,  may  he  defined.  Bui  the  names 
of  elementary  sensations,  or  elementary  feelings  of  any  sort,  cannot  be 
defined  ;  nor  is  there  any  menus  of  making  their  sigiufieation  known 
hut  by  making  the  learner  experif'nre  the  sensation,  or  rcferriii|{  hini, 
ihrough  some  known  mark,  to  his  remembrance  of  having  experienrcd 
it  before.  Honce  it  is  only  ilw  improssiona  on  the  outivarti  senses,  or 
those  inward  feelings  whirh  arc  connected  in  a  very  obvious  and 
uniform  manner  with  outward  objects,  that  are  really  susceptihlo  uf 
nn  exact  descriptive  lan^uai^c.  The  countless  variety  vl'  sensatiuns 
which  arise,  for  instanre,  from  disease,  or  fnim  [►cciilinr  physiological 
states,  it  would  be  in  \'ain  to  attempt  to  name  ;  for  as  no  one  can  judge 
whether  the  sensation  1  have  is  the  same  with  hts,  the  name  may  not 
Itave,  to  us  two,  any  commtmiiy  nf  moaning.  The  same  may  be  said« 
to  a  considerable  extent,  of  purely  mental  feelings.  But  in  some  of 
the  sciences  which  are  eonversuiil  witli  external  obiecti,  it  is  sourccly 
possible  to  surjtaA^  tho  perforiino  to  which  thU  quality  of  a  philoaophi- 
cal  language  has  been  carried. 

"  The  formation**  (continues  Mr.  %Vl]owoU*)  "  of  an  exact  and  ex- 
tensive deHcriptive  language  for  botany  has  tieen  executed  Mrith  a 
degree  of  skill  and  felicity,  which,  before  it  was  attained,  could  hardly 
have  been  dreamed  of  as  altainable.  Kvery  part  of  a  plant  has  been 
named;  and  the  form  of  every  part,  even  Lho  most  roinutA.  has  had  n 
largo  assemblage  of  descriptive  terms  appropriated  to  it,  by  means  uf 
which  the  botanist  can  convey  and  receive  knowledge  of  form  and 
structure,  as  exactly  as  if  each  minute  port  wure  (iresentvd  lu  him 
vastly  magnitied.  This  ncquisilion  was  part  of  the  Linniean  reform .... 
*  Toiimnfort,'  says  Dceandolle,  *  appcaiB  to  have  been  the  first  who 
reallv  pcrcciviMl  the  utility  of  fixing  ibu  sense  of  terms  in  such  a  way 
as  always  to  employ  the  same  woi-d  in  the  same  sense,  and  always  to 
express  the  same  idea  by  the  same  word;  hut  il  was  Limiii'us  who 
really  created  and  fixed  this  botanical  language,  and  this  is  his  fairest 
claim  to  glory,  for  by  this  fixation  of  language  he  has  shed  clearness 
and  precision  over  all  parts  of  the  scicnre." 

"It  is  not  necessary  here  to  give  any  detailed  account  of  the  t«mia 
of  botany.  The  fundamental  ones  have  been  gradually  intmduced,  as 
the  parts  of  plants  were  more  carefully  and  minutely  examined. 
Thus  the  flower  was  necessarily  distinguished  into  the  caiffx,  the 
torolla,  the  Mtamenx,  and  the  piatih;  the  sections  of  the  corolla  were 
lermod  petals  by  Columna ;  those  of  the  calyx  were  called  trpah  by 
Nccker.  Sometimca  terms  of  greater  generality  wore  devised;  as 
pfriunlit  to  incltido  the  i-nlyx  and  ron>lla,  whether  one  or  both  of  these 
wen^  present ;  pnicarp,  for  the  part  iaclosing  the  grain,  of  whatever 
kind  It  be,  fiuit,  nut.  pud.  Ace,  And  it  may  easily  he  imagined  that 
descriptive  terms  may,  by  definition  and  combination,  bec^mo  vory 
immerous  and  distinct.  Thus  Icavep  may  be  called  pinnatifid,  pinna- 
tipartite,  pitiHatitect,  pinnaiilobatt,  pulmatijid,  pahnafijMtrtite,  Sic, 
and  each  of  these  words  designates  different  combinations  of  the  modes 
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and  extent  of  tlie  dnrintoiut  of  tfau  loaf  with  the  divigicois  of  its  outline. 
In  some  cases,  arbitrary  uumerical  rotations  iiru  introduceU  iiitu  tlio 
deBnitioti :  llius,  a  leitf  is  called  bUobate-,  when  it  is  dividod  into  two 
partA  bv  11  notch;  but  if  the  nutcii  gu  to  llie  middle  of  its  length,  it  u 
bijid;  if  it  gii  near  the  baso  uf  the  leaf,  it  is  bijtartite;  if  to  the  baao^ 
it  is  btsect.  Thus,  loa,  n  i>od  of  a  crurifontuH  plant  i«  a  silica,  if  it  is 
four  times  aj  long  ha  it  in  broad,  but  if  it  be  shorter  thon  this  it  is  a 
filicuia.  Such  tcnns  lieiiii;  (-'stHbliidiod,  i1m3  form  of  ibe  very  complex 
leaf  or  Irond  of  a  ffirn*  is  exactly  c^nvovf^d  by  the  following  phrase : — 
*  tronda  rigid  pinnate,  pinna;  recurved  subuuilateral  pinoatifiu,  the  se^> 
tneiiiA  linear  undivided  ur  bifid  spiDuloso-scmto.' 

•'Other  characters,  as  well  as  lorm,  are  conTeyod  wiih  the  like  pre- 
cision: Color  by  means  of  a  classified  scale  of  colors. ...  This  was 
done  with  most  precision  by  Werner,  and  his  scale  uf  colors  is  still  (he 
most  usual  standard  of  naturalists.  Werner  also  introduced  a  mi^re 
exact  terminology  with  regard  to  otber  chanclcrs  which  un.^  iinpor- 
Cant  in  mineralogy,  as  lustre,  hanluess.  Uut  Molts  improved  upon 
this  step  by  gi^ng  a  nnroerical  scale  of  hardness,  in  which  talc  ut  1 
gypsum  2,  calc  npar  3,  and  so  on....  Some  properties,  as  specific 
gTSviiy.  by  their  definition  give  at  once  a  numennd  measure ;  and 
others,  as  cr^'stalino  form,  require  a  very  considerable  array  of  math* 
ematical  calculation  and  reasonings  to  point  out  their  reluliuns  and 
gradations." 

§  3.  Thus  far  of  Descriptive  Terminology,  or  of  the  laiigoagu 
luquisito  for  placing  uptm  record  our  c))Mer\'aiion  of  individual  in- 
stances. But  when  wo  proceed  from  this  tu  Induction,  or  rather  to 
that  comnariKon  of  obser\'ed  instances  which  is  the  preparatory  step 
towards  it,  we  stand  in  need  of  au  additiouol  and  a  diflerent  sort  ot 
general  names. 

'Whenever,  for  purposes  of  Induction,  we  find  it  necessary  to  intru- 
dnco  (in  Mr.  Whewell's  phraseology)  some  now  general  cunceptiun; 
that  is,  whenever  the  comp.irison  of  a  set  of  phenomena  leads  to  Uie 
recognition  in  them  of  some  common  circumstance,  which,  our  atten- 
tion not  having  been  tHreclcd  to  it  on  any  former  occu-siun,  is  to  us  a 
new  phenomenon  ;  it  is  of  importance  lltnt  this  new  conception,  or  this 
new  result  of  abstraction,  should  have  a  name  appruprioted  to  it; 
osperiiilly  if  the  rircunisliiuce  it  involves  be  one  which  leads  to  many 
eonsequences,  or  which  is  likely  to  be  found  also  in  other  classes  of 
phenomena.  No  doubt,  in  most  cases  of  the  kind,  the  meaning  might 
be  conveyed  by  juiuiog  together  several  words  already  in  tise.  But 
when  a  thing  has  to  he  often  spoken  of.  there  are  "lOf**  ""lapns  than 
thijsavingiil  itme-and  space,  i'it  speaking  of  it  iu  tlie  mosLgoB^g" 
manner  possible.  What  dai  knesH  would  be  spread  over  geometrical 
■  /aemonst ration,  if  wherever  the  wonl  circie  is  used,  the  detinilion  of  a 
V^C  ^^'1'-  Were  imertcd  instead  of  it.  In  mathematics  and  its  applications, 
where  the  nature  of  ibu  urocesscs  demands  that  the  attention  should 
be  stroMgly  concentrated,  but  does  not  require  that  it  should  be  widely 
difltised,  the  imp«inancO  of  concentration  alto  in  the  expressions  has 
always  been  duly  felt ;  and  u  matheniaticiun  no  sooner  hnds  that  he 
shall  oftnn  have  occasion  to  speak  of  the  same  two  things  togethor, 
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than  he  at  onr«  createe  a  term  to  express  cbom  wlioiiuvoi  combined : 
just  as,  in  his  algebraical  oporarions,  ho  Aubvtirutea  for  (a*  +  h")  j,  or 

for  =-H h  -T  +  ^^'  ^^  single  leUer  P,  Q,  or  S ;  not  oolely  to  sliarton 

oca 

hii  symboUcal  expresaions,  but  to  simplify  the  purely  intellectual  part 
of  his  operations,  by  enabling  the  mind  to  give  its  exclusi%'D  attention 
to  the  relation  between  the  quantity  S  and  the  other  qiianhtics  which 
enter  into  the  equation,  without  being  distracted  by  thmkiug  unneces- 
sarily of  the  parts  of  which  S  in  itself  composed. 

But  there  in  another  reason,  in  addition  to  that  of  promoting  perspi-  ' — i 
cuity.  for  giving  a  brief  and  compact  name  to  each  of  the  more  con-     / 
sidcrublc  results  of  aiistracfinn  which  ore  obtained  in  tlio  couj-bc  of  our    / 
intellectual  phenomena.     By  namintj  them,  we  fix  our  attention  upon-~j 
fitam ;  we  keep  them,  more  cuustaiitly  beHtro  (Tie  mtnSl     The  namei  are'    s. 
remembered,  and  being  remembered,  sntrgRsf  Iheii-'Hefinition  ;    while  if 
instead  of  specific  and  cliaract eristic  name*), the  meaning  had  been  ex- 
proBscd  by  putting  together  a  number  of  other  uamcM,  that  particular 
combination  of  words  already  in  common  use  for  other  puqiosea  would    / 
have  had  nothing  to  make  itself  remembered  by.     If  wo  want  to  ron-  ^ 
let  a  particular  combination  of  ideas  permanent  iii~ihirniifiit7lEere'S" 
hoCilHg  ffhtrh^lenchea  it-jik'C  -k  Tramo  specially  dovoted  to  express  ilr 

mofuaiiuiiiuisnA- had  been-  obliged  to  speak  of  "that  to  which  a 
quanlity,  in  increasing  or  diminishing,  is  always  approaching  nearer, 
so  that  the  difTcronce  becomes  loss  than  any  assignable  quanlitv.  but 
to  which  it  never  becomes  exactly  equal,"  instead  of  expressing  all 
ibis  by  tlic  simple  phi-ase,  '*  the  limit  of  a  quantity,"  wo  should  probably 
have  long  remained  without  miyst  of  thy  important  truths  which  have 
been  dlsrovcred  by  means  of  the  relation  between  quantities  of  various 
kinds  and  their  limits.  If  instead  of  speaking  of  momentum,  it  had 
been  necessary  to  say  "  the  product  of  the  number  nf  units  of  velocity 
in  the  velocity  by  the  number  of  units  of  mass  in  the  mass,"  many  « 
the  djTiamical  trullw  now  apprehended  by  means  of  this  complex  idea, 
would  probably  have  escaped  notice  for  want  of  recalling  tlie  idea 
itself  with  sufficient  readiness  and  familiarity.  And  on  subjects  less 
remote  from  the  topics  of  popular  discussion,  whoever  wishes  to  draw 
aticntion  to  some  new  or  unfamiliar  distinction  among  things,  will  find 
no  way  so  sure  as  to  invent  or  select  suitable  names  for  die  exjvMB 
puqjose  of  marking  it. 

A  volume  devoted  to  explaining  what  civilization  is  and  is  not,  does 
not  raise  so  vivid  a  conception  of  it  as  the  single  expression,  that  Civi- 
lization is  a  dilTurent  thing  from  Cuhivalion ;  the  compactnesa  of  that 
brief  designation  for  the  contrasted  quality  being  an  equivalent  for  a 
long  discus.^ion.  So,  if  we  would  impress  forcibly  upon  the  under- 
standing and  memory  the  dihlinction  between  what  a  reprcsentarive 
govemroenc  should  be  and  what  it  often  is,  we  cannot  more  eflcctnally 
do  so  than  by  saying  that  Representation  is  not  Delegation.  Dr. 
Chalmers,  in  onler  to  dlstingnisll  his  scheme  of  clerical  suporiutend- 
ence  of  a  parish  from  the  mere  keeping  a  church  opon  which  jteople 
might  come  to  or  not  as  they  spontaneously  chose,  called  ven.*  expres- 
sively the  fiirmer  the  "  aggressive"  system,  the  latter  the  "  attractive." 
Wlien  the  earlier  electricians  found  that  there  were  two  different  kmds 
of  electrical  exciCemeni,  they  soon  made  the  world  familiar  with  them 
by  givingihom  the  naraen  of  positive  and  negative,  riti-eous  and  resinous. 
3H 
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UardK  niij  nrr^ual  thourbts  on  mental  or  Bocial  subjectB  ever  makb 
^eir  way  amon>{  mankiim  ur  BSRumu  tticir  proper  importance  in  ilic* 
iniiiils  even  uf  their  inventors,  unti!  aptly  Felrcted  wortU  or  phranea 
hav«  as  it  %vcro  nailed  them  down  and  bel'd  tb<nzi  fast. 

§  4.  or  tlie  tliree  eutenrial  partn  of  a  phtlofiophiral  languago.  wp 
have  now  mentioned  two:  a  terminology  suited  for  describing  with 
precision  tlio  Individual  facta  observed  ;  and  a  name  for  every  common 
properly  of  any  importance  or  intorent,  which  we  detect  by  comparing 
thoAC  facts :  including  (us  the  concretes  corresponding  lo  Ihuee  abstract 
terms)  uanics  for  the  classes  which  we  artificially  construct  in  virtno  of 
those  properties,  or  as  many  of  them,  at  leaAt,  as  we  bavo  frequent 
occasion  to  predicate  anything  of. 

But  iliere  is  a  sort  of  classes,  for  t!»e  recognition  of  which  no  such 
elaborate  nroces*  i«  neceasary ;  because  each  of  them  is  marked  ont 
fi-um  all  others  not  by  &ome  one  property,  the  dclcciion  of  which  may 
depend  upon  a  difficult  act  of  abstraction,  but  by  its  propertie«  generally, 
I  mean.AJte  Kinda^of-thiucs,  in  tlie  sense  which,  in  this  treatise,  has 
been  syotematically  attached  to  that  term.  By^u  Kind,  it  wJTl  be  fc- 
inemberctlf  we  mean  one  nf*thc>sft  clatuu^fl  whicli  are  di-siin,guisb*Mrfrom 
1  others  not  by  one  or  a  lew  definite  propertief,  but  by  an  nnXnown 
tnuhttnde  of  thetn;  the  combination  of  properties  un  whicli  ibe  cTiiss 
Is  grounded,  being  a  merajjjdfix  to  an  indi'hnite  number  of  {.thor  3is- 
fjnrtive  attribiUcj.  The  class  horse  is  a.  Kind,  because  the  thinga  which 
egreo^JiriSoBaessing  the  characlers  by  which  we  recognize  a  horee, 
egreo  in  a  great  number  of  otbor  properties  as  we  know,  and  it  cannot 
be  doubted,  in  mony  mure  than  wu  know.  Animal,  ngiiin.  is  u  Rind, 
because  no  definition  lliat  could  lie  given  of  the  name  animal  could 
either  exhaust  the  properties  common  to  all  animals,  nor  supply  prcm* 
istiea  from  which  the  remainder  of  those  prttpeTlies  could  be  infrrrod. 
But  a  combination  of  properties  wliich  does  nut  give  evidence  of  tlie 
existence  of  any  other  independent  peculiarities,  docs  not  constitute  a 
Kind.  White  horse,  therefore,  is  not  a  Kind  :  becaiiBe  hor^es  which 
in  whiteness,  do  not  agree  in  anything  else,  except  in  the  quali- 
cominun  to  all  horses,  and  in  whaievfr  may  be  tlic  cau»e«  or  effects 
©f  that  particular  color. 

On  ilic  jirinciple  iliat  there  should  be  a  name  for  everything  which 
'    wo  have  fretiut-nt  occnision  to  make  aMertions  about.  lh5asi-*>"ebt--ovi» 
dently  to  be  a  name  ftjr  every  Kind  ;  for  as  it  in  the  very  naiuro  of  a 
||    Kind  that  the  individuals  composing  it  have  an  indefinite  multitude  of 
properties  in  common,  it  follows  that,  if  not  with  our  present  knowl- 
edge, yet  with  that  which  we  may  hereafter  act^uire,  the  Kind  la  a 
subject  to  which  there  will  have  lo  bu  applied  many  predicates.    The 
/^third  component  element  of  a  pbilosnphicid  language,  therefore,  is  that 
ubere  shall  be  a  name  for  every  Kind.     In  other  words,  tliere  roust 
Jaiat  oidy  be  a  terminology  but  also  a  nqmenijiuiire. 
'      The  words  Nomenclaluro  and  TerSftinology  are  employed  by  most 
authors  atmo«t  iudintTirainaiely ;    Mr.  Whewell  being,  as  far  as  I  am 
aware,  the  first  wiitcr  who  has  regularly  assigned  to  the  two  words 
different  meanings.     The   distinction  however  which  he  has   drawn 
between  them  being  a  real  and  an  imponant  one,  his  example  is  tiknly 
Ui  bo  followed  :  and  (us  is  apt  tu  be  the  case  when  such  inno^'atinns  in 
Imguage  are  felicitously  maae)  a  vngue  sense  of  the  distinction  is  foimd 
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to  batfn  tnflnenrcd  tho  employment  of  tho  tprma  in  common  practice, 
before  ibe  expediency  bad  been   pointed  out  of  discriminating  tbc-m 

fibilosophicnlly.  Every  one  would  Ray  iJiai  tbc  rftonn  efToclod  by 
^Bvoiaior  and  Guyton-Morrenu  in  tbo  language  of  chemistry  conMsred 
in  ibe  iiitroduclion  of  a  now  nomi^ncluturu,  not  of  a  new  torminologj-. 
Linear,  lanreolate,  oval,  or  oblong,  serrated,  dentate,  or  cix-nutc  Ivavos, 
aro  exprtjssiona  funninf!'  part  of  tho  terminology  of  Imiany,  while  the 
names  "  Viola  udorala,"  und  "  Ulox  ouropi£u«,"  belong  to  ita  nonicn- 
fJacnre.  i 

AnomcmclaturB  may  bo  defined,  t^"  ""H'^-M"'!  of  '!"■  nnmod  of  nil      1/ 
thuRiiuls  with  which  aiiy  l>r.tndi  ui"  i  .onnOfc 

^*ropeiTy,  of  aU  tha  lowaat  Jiinds*  ot  'njunif  .'jn-.m,  luiiim!  ^bicb  may 
beah'barvided  indeed,  but  not  into  Kinds,  and  which  generally  accord 

•^pii  what  in  natural  history  are  lerraed  simply  species.  Sciotice" 
p06Sesso<i  two  splendid  examples  of  a  flVSTBinaiic  nomenclature ;  that 
of  plants  and  animals.  cnDsrructed  by  Linnn-us  and  bii)  sQccessors,  and 
that  of  chemistry,  which  we  owe  to  the  illustrious  RToup  of  chemiEsta 
who  flourished  in  [''rtinca  towards  the  cloeo  of  the  eighteenth  centiir)-. 
tn  these  two  departments,  not  only  ban  every  known  dpocteti,  or  lonTsRi 
Kind,  a  name  assigned  to  it,  but  when  new  lowest  Kinds  are  discovered, 
names  are  at  once  given  to  them  upon  an  uniform  principle.  In  other 
Hcienccit  tbo  nomenclaturo  is  not  at  present  conntructcd  upon  any  sya- 
tom,  either  because  tbo  specice  lo  be  named  are  not  numerous  enough 
to  require  one  (as  in  geometry  for  example),  or  because  no  one  has 
yet  KUggoMtcd  a  suitable  principle  for  such  u  ay»tem,  aa  in  mineralogy ; 
in  which  the  want  of  a  scionlihcally  constructed  nomenclature  is  now 
the  principal  causa  n^ich  retards  the  progresa  of  the  icience. 

§  fl.  A  wni-d  which  carries  on  its  face  that  it  belongs  to  a  nomen- 
clature, seems  at  first  sight  lo  differ  fi'om  other  concrete  general  names 
in  this — tbat  ttn  meaning  docs  not  reside  in  its  connotation,  in  the 
atlributcTS  implied  in  it.  but  in  its  denotation,  that  i.i,  in  tbc  particular 
group  of  things  which  it  is  appointed  to  designate ;  and  cannot,  tbere- 
fijre.  bo  unfolded  by  moans  nf  a  definition,  but  must  be  made  known  in 
another  way.  Mr.  WHiewell  seoms  lo  incline  to  this  opinion,  which, 
however,  appears  to  me  erroneous.  Words  belonging  to  a  nomencla- 
ture differ,  I  conceive,  from  oiber  words  mainly  iu  this,  that  besides 
tho  ordinary  connotation,  they  Imvc  u  peculiar  one  of  (heir  own : 
besides  connoting  certain  attiibnies,  they  aUo  connote  that  those  attri 
butes  are  distinctive  of  a  Kind.  The  term  "  peroxide  of  iron,"  for 
example,  belonging  by  its  form  to  the  systematic  nomenclsture  of 
chemistry,  lieara  upon  its  face  that  it  is  tho  name  of  a  peculiar  Kind 
of  Bubstanco.  It  moreover  connotes,  like  the  name  of  any  other  class, 
some  portion  of  the  propertie*  common  to  the  class;  in  this  insianc« 
the  property  of  being  a  compound  of  iron  and  the  largest  dose  of  oxygen 
with  which  iron  ivill  combine.  Thexc  two  things,  the  fact  of  bemg 
such  a  compound,  and  the  fact  of  being  a  Kind,  ronstitiito  the  conno- 
tation of  the  name  peroxide  of  iron.  When  we  say  of  tho  Bnlw«ance 
before  us.  that  it  is  tho  peroxide  of  iron,  wo  thereby  aasert,  first,  that 
it  is  a  compound  of  iron  and  a  mnximum  of  oxygen,  and  next,  that  the 
substance  so  composed  ia  a  peculiar  Kind  of  substance. 

Noxv,  this  second  part  of  tho  connotation  of  any  word  belonging  lo 
a  nomtmclaturo  is  as  eeaeutia]  a  portion  of  it«  meaning  as  the  first  port, 
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while  tlio  tlefinition  can  only  declare  the  first :  and  bence  the  appear- 
ance (hat  the  signification  of  aach  lomu  cannot  bo  conveyca  by  a 
definitiun:  which  appt;arQ»cc,  however,  is  fallaciuus.  Tho  name  Viola 
odoraia  denotes  a  Kind,  of  which  a  certain  number  of  rharacters, 
autticiem  to  distinguish  it,  arc  enunciated  in  botanical  works.  Thia 
enumeration  ul' character  is  surely,  as  in  other  rosea,  a  definition  of  tho 
Dame.  No,  say  acme,  it  is  not  a  definition,  for  the  name  Vinla  odornta 
docs  not  mean  those  characten ;  it  means  that  particular  group  of 
plants,  and  the  characters  arc  selected  iVom  Bnioiig  a  much  greater 
number,  merely  as  marks  by  which  to  recof^izo  the  group,  liy  no 
means,  I  replv ;  the  name  does  not  mean  that  group,  lor  it  would  be 
applied  to  that  ^oup  no  lotigcr  than  while  the  group  is  beUertjd  to  Iw 
an  iujima  xjiecies;  if  it  were  to  lie  discovere*!  that  several  distinct 
Kin4ls  have  been  ronfounded  under  this  one  nrune,  no  one  would  any 
longer  apply  ihu  name  Violu  oJorata  to  the  whole  of  the  group,  but 
would  apply  it,  if  retained  at  all,  to  one  only  of  the  Kinds  contained 
therein.  Wliac  is  imperative,  thentforo,  is  not  that  tlie  name  shall  de* 
note  ouc  particular  collection  of  objects,  but  thai  it  shall  denote  a  Kind, 
and  a  lowent  ICind.  The  form  of  the  name  declares  that,  happen  what 
will,  it  is  to  denote  an  injima  tptcici;  and  that,  therefore,  the  proper* 
ties  which  it  connotes,  and  which  ore  expressed  in  the  definition,  are 
ti>  tic  connoted  by  it  no  longer  than  while  wo  conlinuc  to  believe  that 
those  properties,  when  found  tugciher.  indicate  a  Kind,  and  that  the 
whole  of  uem  arc  found  in  no  more  than  one  Kind. 

With  the  addition  of  tliis  peculiar  connotation,  implied  in  the  form 
of  every  word  which  bchmgs  lo  a  systunmlic  nomenclature ;  the  set  of 
charnrters  which  is  employed  to  discritniuoU!  each  Kind  from  nil  other 
Kinds  (and  which  is  a  real  definition}  constitutes  as  completely  as  in 
any  other  cose  the  whole  meaning  of  the  term.  It  is  no  objection  to 
say  that  (as  is  often  the  case  iu  natural  history],  the  set  of  charactera 
may  bo  cltanged,  and  anollicr  substituted  as  being  lietter  suited  for  the 
purpcwe  of  distinction,  while  the  word,  still  continuing  to  denote  the 
same  group  of  tilings,  is  not  considered  to  have  changed  its  moaning. 
For  this  is  no  more  ilian  may  happen  in  the  case  of  any  othur  general 
name:  we  may,  in  reforming  its  connotation,  leave  itA  denotation  un- 
touched ;  and  it  is  generally  d<^9i^able  tu  do  so.  ThQ  connotation, 
however,  is  not  the  less  for  this  the  real  meaning,  for  we  at  once  apply 
the  name  wherever  the  characters  set  down  in  the  definition  are  found; 
and  that  which  exclusively  guides  us  in  applying  the  term,  must  con- 
stitute its  signification.  If  we  find,  contrary  to  our  previous  belief, 
that  the  characters  arc  not  peculiar  to  one  species,  we  cease  to  uap  the 
term  coexlensively  with  tlio  cliai-actcrs;  but  then  it  is  because  the 
other  portion  of  the  connotation  fails ;  the  condition  (hat  the  class  must 
be  a  Kind.  The  connotation,  therefore,  is  still  the  meaning ;  the  set 
of  descriptive  characters  is  a  true  definition  :  and  the  meaning  is  uih 
folded,  not  indeed  (as  in  other  cjises)  by  tho  definition  alone,  but  1^ 
tliu  definition  and  the  form  of  the  wonl  taken  together. 

^^  %J^^J^fi  have  now  analyzed  what  is  implied  in  the  two  principtl 
tequisitcs  of  a  philosophical  language ;  first,  precision  or  defuiiteneas, 
and  secondly,  completeness.  Any  further  remarks  on  the  roo<]e  of 
constructing  a  nomenclature  must  bo  deferred  until  we  treat  nf  Classi- 
fication;  the  mode  of  naming  the  Kinds  of  things  being  necessarily 
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Bubordinate  to  the  motlo  of  arran^tig  tho«o  KJDds  into  larger  classes. 
With  respect  to  the  minor  reqmsites  of  Terminology,  aome  of  them 
arc  well  stated  and  copiously  ilhistrated  in  the  'Aphonanu  on  the 
Language  of  Science,"  included  in  Mr.  WhewcU's  Philosophy  of  the 
Indvctive  Sciences.  These,  aa  being  of  aeMndary  importance  in  the 
peculiar  point  of  view  of  Logic,  wo  fihall  leave  the  reader  to  seek  in 
Mr.  WliewcH's  paR*^-  ond  shall  confine  our  own  obsoTratioiw  to  one 
more  quality,  which,  next  to  tho  two  already  trented  of,  appears  to  be 
the  nmat.  roluablo  which  the  litnguage  of  scieucc  can  possess.  Of  this 
quality  a  general  notion  may  be  con%'oyed  by  the  following  aphorism: 

AVhenever  the  nature  of  tho  subject  permits  our  reasoning  process 
to  be,  without  danger,  carried  on  mechanically,  the  language  &hould 
bo  constructed  on  aa  mechanical  principles  as  puasiblo;  while  in  the 
contrary  caae,  it  should  be  ao  rnnstructod  that  tliere  shall  be  the  greatest 
possible  obstacles  to  a  merely  mechanical  nae  of  it 

1  am  conscious  that  this  maxim  requires  much  explanation,  which  I 
ahall  at  once  proceed  tn  give.  And  fintt,  as  to  what  is  meant  by  using 
B  langaage  mechanically.  The  complete  or  extreme  case  of  the  me- 
chanical u£e  of  langttagc,  is  when  it  is  used  vrithoat  any  coiisciou^nestf 
of  a  meaning,  and  mth  only  tho  consciousness  nf  using  certain  \*isib!e 
or  audible  marks  in  conformity  to  technical  rules  preTiously  laid  down. 
This  extreme  case  is,  so  far  as  1  am  aware,  nowhere  realized  except 
in  the  figures  of  nrirhmotic  and  tho  symhoU  of  algebra,  a  language 
unique  in  its  kind,  and  approaching  as  nearly  to  perfection,  for  the  pur- 
poses to  which  it  is  destined,  as  can,  perhaps,  uc  said  uf  any  creation 
of  the  human  mind.  Its  perfection  consists  in  tho  completeness  of  its 
adaptation  to  a  purely  mcchiiiiical  uxe.  Tho  symbols  are  mere  coun- 
ters, without  even  the  semblance  of  a  meaning  apart  from  tho  conven- 
tion which  is  renewed  each  time  they  are  employed,  and  which  is  al- 
tered at  each  renewal,  the  aame  symbol  a  or  a:  being  used  on  different 
occosiona  to  represent  things  which  (except  that,  like  all  things,  they 
are  susceptible  of  being  numbered)  have  no  property  iti  common. 
There  is  nothing,  therefore,  to  distract  the  mind  from  the  set  of  mechani- 
cal operations  which  are  to  be  performed  upon  the  B>-mbols,  such  as 
squaring  both  sides  of  the  equation,  multiplying  or  dividing  by  the 
aame  or  by  equivalent  symbols,  and  so  forth.  Kach  of  these  opera- 
tions, it  is  true,  corresponds  to  a  syllogism ;  represents  one  step  of  a 
ratiocination  relating  not  to  the  sytnhols.  but  to  the  things  signified  by 
them.  But  as  it  has  been  found  practicable  to  frame  a  technical  form, 
by  conforming  to  which  wc  can  make  sure  of  finding  tho  conclusion  of 
the  ratiocination,  our  end  can  be  completely  attained  without  our  ever 
thinking  of  anything  but  the  symbols.  Being  thus  intended  to  work 
merely  as  mechanism,  they  liavc  die  qualities  which  mechanism  ought 
to  have.  They  are  of  the  lea>>t  po-tsiblo  bulk,  so  that  they  take  up 
scarcely  any  room,  and  waste  no  lime  in  their  manipulation ;  they  are 
compact,  and  fit  so  closely  together  that  the  eye  can  take  in  the  whole 
Bt  onoo  of  a!mo*t  eveir  optsration  which  they  are  employed  to  perform. 

These  admirable  pi-opcrlios  of  the  symbolical  language  of  mathe- 
matics have  made  so  strong  an  impression  on  the  minds  of  many  pbi- 
losnphers,  as  to  hare  led  them  to  consider  the  symbolical  language  in 

Sueslion  as  the  ideal  typo  of  philosophical  language  generally ;    to 
linL  that  names  in  general,  or  (as  thoy  are  fond  of  railing  ihem)  sigiw, 
ore  fitted  for  the  purposes  of  tliougl^  in  proportion  as  they  can  be 
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muilo  lo  appmximiile  to  Oits  cvmpacttK:»e,  tlio  ontire  unmeaiunnuM, 

AuJ  tbu  ca(>ability  of  bciug  used  as  couutcrs  without  a  thought  ut  what 

■Xhey  n'proicut,  which  are  charactcrislic  of  ihc  a  and  h,  \ho  x  and  y,  of 

f«J};Qhra.     This  nutiuii  ha»  led  lu  saiiguiiie  views  of  the  Bci:cluratioo  of 

Ljthe  prdf!;TOS«  of  science  by  means  which,  as  1  C4>noc)vc,  coniuit  pixwi- 

l^ly  couduco  to  that  cod,  and  forms  part  of  tliai  exaggerated  i>stimai« 

1  lof  iho  liiflituMcu  of  si^iis,  which  hiit>  cunti-ibuted  in  ito  sinsU  degree  to 

provo-itt  tho  real  lawtt  nf  our  iiitf<tleotuaI  operations  irom  being  kept  in 

Tiow,  or  even  rishily  utiderstood. 

lu  tko  iii«t  place,  a  »oi  ut'  signs  by  which  wo  reason  without  coor^ 

soiousocss  of  tnoir  miianing,  can  be  sun'irenhle,  at  most,  only  in  oi 

ye  operaiimift.     In  our  direct  inductions  we  cannot  for  s  mt 

icuTdisponsu  with  u  distinct  mental  itiiage  of  the  phenomena,  sim 

J       the  whole  operstiau  turns  upon  4  perception  of  the  particulars  in  ivhi< 

V    those  phenomenii  agree  and  diQvr.     But,  furtlier,  thia  rea^iouing 

^  counters  is  oidy  suitable  to  a  very  limited  portion  even  of  our  det" 

tive  procosAcs.     In  our  reasonings  rct<pecting  numbers,  the  only  _ 

crul  principles  which  wc  ever  have  occasion  to  iutroducc,  arc  ihci 

7'hinjK&  which  are  equal  to  the  same  iliin^  are  equal  to  oue  anotbeiv^ 

and  The  sums  or  differences  of  equal  thmgs  are  equal ;  with  their 

Various  coroUaiies.     Not  only  can  no  hesitation  ever  arise  respecting 

the  applit-abilily  of  iliose  principles,  sine*  thoy  arc  true  of  all  tnag- 

uitudtis  whatever;  hut  every  possible  applicatico,  of  which  tliey  are 

susreptible,  may  be  reduced  to  a  technical  rule  ;  such  as,  in  fact,  the 

Krules  of  the   calculus  are.     But  if  the  symbols  represent  any  other 

uUiings  than  mere  numbers,  let  us  say  even  straight  or  cunc  lines,  we 

Lhavu  ilicn  to  apply  tlieorems  of  geometry  not  true  of  all  Lines  wilh» 

[.oxcepiiun,  and  m  ^cloct  thoMi  which  are  true  of  the  lines  we  arc  rcB 

I, Boning  alwut.     And  how  can  we  do  this  unless  we  keep  completely  in 

^,mit]d  what  particular  lines  these  are  i     Since  additional  geumctrical 

truttis  may  he  introduced  into  ibe  ratiocinalion  in  any  stage  of  its  pro- 

r  gre^,  we  cannot  sufier  ourselves,  during  even  tlie  smallest  part  of  it, 

[.to  use  the  names  mechanically  (as  we  use  algebraical  symbols)  wiihoul 

|Bn  image  annexed  to  tlic-m.     It  is  only  after  usrertaining  that  the  so- 

[rlutiouof  a  question  cunceming  lines  can  be  made  to  depend  upon  a 

, previous  question  concerning  numbers,  or  in  other  words  aRer  the 

luchtion  has  been  (to  speak  technically)  reduced  to  an  equation,  that 

[.unmeaning  signs  l>ecume  available,  and  that  the  nature  of  tlio  facts 

lives  to  which  the  inTe*tigalion  relates  can  l>e  dismissed  from 

he  mind.    Up  to  the  establtsliment  of  the  equation,  the  language  in 

Lt^'hich  mBtbcmaticians  carry  on  their  reasoning  doe^not  differ  in  cliar- 

ncter  from  that  employed  by  close  rcasoners  on  any  other  kind  of 

'.subject. 

I  do  not  deny  tliat  every  correct  ratiocination,  when  thrown  into  tie 

syllogiitic  shape,  is  conolusive  from  the  mere  form  of  the  expression, 

|,  provided  none  of  the  terms  used  be  ambiguous;  and  this  is  one  uf  the 

circumstances  which  have  Ic<I  some  philosophers  to  tliink  that   tf  all 

L  names  were  so  judiciously  conetructea  and  so  carefully  defined  as  not 

^  to  admit  of  any  ambiguity,  the  improvement  thus  made  in  lauguaf 

.wootd  not  only  give  lo  ilio  conclusions  of  every  deductive  Bcieiu:e 

[,semc  certainty  with  ihoso  of  mathematics,  but  wuuld  reduce  all  rcaac 

,ings  to  the  application  of  a  technical  form,  and  enable  llieir  concll 

«ivenrsE  to  be  iiiiionatly  assented  to  after  a  merely  mechanical  pro- 
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uadoiibtcdly  the  caao  in  olgobnu     Btit,  if  ws  except  g;eom- 
:oiicIuftioi)s  of  which  arc  already  as  certain  iind  exact  bs  th«]r 
can  1>o  ruado,  thero  u  no  scieoco  but  that  of  numbor,  in  which  the  prac- 

I'cul  validity  ul'  a  reasoning  can  bo  apparent  to  any  p«nton  who  haa 
K>kod  only  at  tho  form  of  the  process.  Whocvfr  has  assented  to  all 
tai  wajs  xaid  in  (ho  last  Book  concuniinff  the  case  of  tbo  Compobilton 
rCaunes,  and  the  &ttll  stronger  coao  of  the  entire  supcrsoMunn  of  one 
»et  of  laws  by  another^  is  aware  rl    :  >  (ry  ana  alitobra  are  the 

Mucncea  of  which   ihe  projxi-,  ,    cale.eoririiJlv  iruoT  Q>«^ 

prupueition*  gf  Sll  oUicr  Bcii;i*ce>  arc  trui-  ■  iTietically^ 

,_  icting  cause  happens  lu  A"CDn-- 

),  inerel'ore,  however  correciTy  deduced,  in  point  nt  Inrm.  fivm 
admitted  laws  of  natuxo,  will  have  no  other  than  a  hypothetical  cer- 
iqiy.  At  every  step  we  must  assure  ourselves  thai  no  other  law  of 
iture  has  superseded,  or  intermingled  itft  operation  mtli,  tho«c  which 
arc  the  premitwca  of  ihu  rea»otiiiig ;  and  Low  can  this  be  done  by 
^^nerelv  liMtking  at  the  words  1  We  must  noconljiife  consiantly  think' 
^Bbg  of  the  phenomena  themsclTes,  but  we  must  be  oonstanUy  looking 
^KKTbem^T  Tnakinfj;  ourselves  ac<|uuiiited  with  the  peculiaritietf  of  evezy 
^Hj^so'lA  whieb  w«  «u«mpt  to  apply  our  general  piinciplca. 

- — The  aTgebruic  notation,  viewed  as  a  philosophical  language,  ii  per- 
fect in  its  adaptation  to  the  subjects  for  which  il  is  coturaoiily  employed, 
namely  those  of  which  the  investigations  have  already  been  reduced 
to  the  a;9ccrtaiiiment  of  a  relation  between  numbers.     But,  admirable 
as  it  is  for  its  own  purpose,  ihe  properties  by  which  it  is  reiidertxl  liuch 
are  so  far  from  constituting  it  the  ideal  model  of  pbiloaophical  language 
in  general,  that  the  more  neurly  tlic  language  of  any  other  branch  of 
science  approaches  to  it,  the  less  fit  that  language  is  for  its  own  proper 
functions.     On  all  other  subjects,  instead  of  contrivances  to  prevent 
^^our  attention  from  b«;inpf  distracted  by  thinking  of  the  meaning  of  our 
^■hi^:ns,  wo  reijuire  contnvunccEt  lo  make  it  imposeiblo  that  we  should 
P^Wver  lose  sight  of  that  meaning  even  for  an  instant. 

With  ibiajfl^w^  ag  much  meaning  a»  possible  should  bcjfarctwn  into 
tlio  formntiou  of  the  word  itself;  the  <ud»- <»f  dwiiraiioo  and  analogy' 
"(^l^Jmade  available  to  keep  alive  t  "^m^ofliatnw  «|f  pll  that  is  fiigni-  - 
ficdoyju    In  this  respect  those  languages  have  an  immense  advantage 
'  irllTcIi  jbrra  their  compounds  and  derivatives  from  native  roots,  like 
the  German,  and  not  from  those  of  a  foreign  or  a  dead  laogURge,  as  is 
so  much  the  case  with  Englif-h,  French,  and  Italiun  :  and  the  best  arc 
those  which  form  them  according  to  fixed  analogies,  corrftsponding  to 
the  relations  between  the  ideas  to  bu  expressed.     All  languages  do 
this  moro  or  Icus,  but  especially,  among  modem  Kuropean  language!), 
the  tierman  :  while  even  that  is  inferior  to  ibo  Qreek,  id  which  the 
relation  between  the  meaning  of  a  derivative  word  and  that  of  its  prim- 
itive, is  in  general  clearly  marked  by  its  mode  of  formation;  except  in 
the  case  in  words  compounded  with  proprfsitions,  which,  il  must  be 
^^acknowledgud,  ore  of^en,  in  botli  thimc  languages,  extremely  auomidous. 
^h      Hut  all  that  can  be  dnno,  by  the  tnodn  of  constructing  words,  lo 
^K^prevent  them  from  degenerating  into  sounds  passing  through  tho  mind 
without  any  distinct  apprehension  of  what  tliey  signify,  is  far  too  little 
fi>r  the  necessity  of  the  case.     Words,  however  well  constructed  origi- 
nally, are  always  tending,  like  coinsi.  tu  have  their  inscription  worn  off 
^^ty  passing  from  hand  to  hand;  and  the  only  (tossihle  mode  of  roviving 
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it  iatu  be  ever  stamping  it  afi-esh,  by  living  iu  ibe  hahihial  contempla- 
tion of  cht)  pbonutncna  tbomsclvee,  ancl  not  renting  in  our  farnilinrity 
with  tbe  words  tliat  oxprc^h  Litem.  Jf  any  unc,  baWuK  pomceeed  biio- 
«elf  of  the  laws  of  nbcnnmcna  as  rocordeu  in  wurdit,  wbetber  delircred 
to  liim  originally  by  otbers  or  even  found  out  by  btmsclf,  is  content 
from  tliunccfonb  to  livu  in  the  midst  of  ihusu  fuitimla>,  to  lltink  cxrlu- 
sively  of  ib»!ra.  and  of  applying  ilirm  to  caBcs  ae  tbey  arine.  wihoui 
keeping  up  his  acquaintance  witli  the  reulltice  6rom  nfaich  these  lam 
vrctv  collected — not  only  will  he  coiitionully  fail  in  his  practical  cflorte. 
because  he  will  apply  lus  forniuta*  v^-itfaout  duly  cuDBidcring  wbeiher, 
tu  thid  case  and  in  that,  other  laws  of  nature  do  not  modify  or  super* 
scde  thcra ;  but  the  formula.'  tlicmselTes  mil  progrc«sively  loeo  tJieir 
meaning  to  him,  and  he  will  cease  at  loBi  even  to  be  capable  of  rocog' 
nizing  witli  certainly  whether  a  case  falls  witliin  the  contemplation  of 
his  formula  or  not.  It  is,  in  short,  as  necessary,  on  all  suojcctii  not 
mathematical,  that  the  things  on  which  we  reason  sbauld  bo  conceived 
by  us  in  the  concrete,  and  "clothed  in  circtunstancoa,"  ait  it  is  in  alge- 
bra that  we  ahould  keep  all  mdividualiztng  peculiariiiee  sedulously  out 
of  riew. 

With  this  remark  wo  shall  close  our  obaervatioiw  on  the  Philosophy 
nf  Language. 


CHAPTER  Va 

or  Ct-ABSIPIOATIOK,   AS  SUBHintABV  TO  INDtTCTnON, 

§  I.  There  is,  as  we  have  fre<|ucnily  remarked  in  this  work,  a  clnfln- 
ficalion  of  things,  whicb  is  inBcparabie  from  the  fact  of  pving  them 

general  names.  Ever)-  name  which  connotes  an  attribute,  dirides,  bv 
lat  very  fact,  all  things  whatever  hito  two  classes.  thu»c  which  have 
the  attribute  and  lliosu  which  have  not;  those  of  which  the  name  can 
be  predicated,  and  lho«e  of  wluch  it  cannot.  And  the  division  thus 
made  is  not  merely  a  division  of  siirh  things  as  actually  exist,  or  ore 
known  to  exist,  but  of  all  such  as  may  heroaAer  be  discovered,  and 
Qveii  of  all  such  as  can  be  imagined. 

On  this  kind  of  Classification  we  have  nothing  to  add  to  what  has 
previously  been  s(ud.  The  Classification  which  requires  To  be  dis- 
CMKucd  an  a  separate  act  of  the  mind,  is  allocetlier  different.  In  the 
one,  the  arrangement  of  objects  in  groups,  and  distribution  of  them  into 
compartments,  is  a  mere  incldeutat  t-ffuct  consequent  upon  the  use  o( 
nanu's  given  for  another  purpose,  namely,  that  of  simply  expresnng 
some  of  their  qualities.  In  the  other,  the  arrangement  and  dtAtributioo 
are  the  main  object,  and  the  naming  is  secondary  to,  and  purposely 
confomiA  itself  to,  instead  of  goveniing,  that  more  important  operation. 
ClassiBcation,  thus  regarded,  is  a  contrivance  for  the  best  possible 
ordering  of  the  ideas  of  objects  in  our  minds;  for  causing  the  ideas  to 
iiccompany  or  succeed  one  another  in  such  a  way  as  shall  give  us  the 
greatest  command  over  our  knowledge  already  acquired,  and  lead  most 
directly  tu  the  acquisition  of  more.     The  general  problem  of  Clasaiii- 
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c»cion,  tn  inference  to  .these  purposes,  may  be  staierPM  followe :  To 
pro\ido  that  things  shall  be  thought  of  in  mxch  gToiipn,  aiid  tho»ti  groups 
u)  such  ail  orilur,  as  will  btjat  conduce  to  tbo  romeiubrance  aud  tu  iho 
aacortninmeiit  of  cheir  laws. 

ClossUicatioD  thus  coiisidcrod,  difibn  from  cla«sificaiiun  in  tlic  wider 
sonso,  lu  having  referancu  to  real  objoctd  oxchisivoly,  and  nut  to  all 
that  are  imaginable:  its  object  being  the  due  ci>6nlination  in  our  minds 
of  those  things  only,  with  the  properties  of  which  we  have  actually 
oocasiun  to  raako  ourselvcw  acquainted.  But  on  the  other  hand  it  em- 
bracos  ali  really  existing  objects.  We  cannot  constitute  any  one  class 
properiy,  except  in  rofeiTjnce  to  a  general  division  of  the  whole  of 
nature;  we  cannot  dotorniino  the  gi'uiip  in  which  nny  one  object  can 
must  convuitiontly  he  placed,  without  raking  into  consideration  all  the 
varieties  ofuxisting  objects,  all  at  least  which  have  any  degree  of  affinity 
with  it.  No  one  family  of  plants  or  animals  could  have  been  rationally 
constituted,  except  as  part  of  a  sy<^t(^inatic  arrangement  of  all  plants  or 
animals;  nor  could  such  a  general  arrangement  have  been  pruiicrly 
made,  without  hist  dcterinintng  the  exact  place  of  plants  and  awmau 
in  a  general  division  of  nature. 

The  theory  of  scicutihc  clasttiCcatlon,  in  its  most  general  aspect,  is 
now  very  well  undenstood,  owing  chielly  to  the  lalxjrs  of  llie  dislin- 
niishod  naturalists  to  whom  science  is  indebted  for  what  are  called 
Natural  ArrangcmoDts  or  Clansificatious,  esipecially  of  tlie  organized 
world.  Mr.  Whowell,  in  his  Philosophy  of  the  Imiuctitr  Science,  has 
systemati^sed  a  portion  uf  the  general  logical  principles  which  these 
classiiirations  exemplify ;  and  this  has  been  slill  more  completely  done 
by  M.  Comte,  who«e  view  of  the  pliilosophy  of  classiiication,  in  the 
third  volume  of  Iuh  gi-eat  work,  is  the  most  complete  with  whidt  I  am 
acquainted. 

^  2.  There  is  no  property  of  objects  which  may  not  be  taken,  if  we 
please,  as  the  fuundatioii  for  a  claasificatioii  or  mental  grouping  of 
those  objects ;  and  in  our  hrst  attempts  we  are  likely  to  select  for  that 
purpose  properties  which  are  simple,  easily  conceived,  and  perceptible 
on  a  first  tIow,  without  any  prcvioun  proct-ss  of  thought.  Thus  Tour- 
nefort's  arrangement  of  plants  was  founded  on  the  »hapc  and  divisions 
.of  the  corolla;  and  that  which  is  commonly  called  the  Linno^-an  (though 
Liniueus  also  suggested  another  and  more  scienriHc  arrangement)  was 
grounded  chiefly  ujHkn  the  number  of  the  stamens  and  pistils. 

13ut  lliuse  clasaitications,  which  are  at  first  rcconimended  by  the 
fiicility  rJiey  aflbrd  of  ascorraining  to  what  class  any  individual  belongs, 
are  seldom  much  adapted  to  the  ends  of  that  Classification  which  ia 
the  subject  of  our  present  remarks.  The  Linnsean  arrangemenl  an 
awers  the  purpose  of  making  us  think  togotlier  of  all  those  kinds  of 
plants  wliich  possess  the  some  number  of  stiuuous  and  pistils ;  but  to 
think  of  them  in  that  manner  is  of  little  use,  since  we  seldom  have 
anything  to  afHrm  in  common  of  the  plants  which  have  a  given  number 
of  stamens  and  pistils.  If  plants  of  the  class  Pootandria,  order  Mono- 
gynio,  agreed  in  any  other  properties,  the  habit  of  thinking  and  speak- 
ing of  the  plants  under  a  common  designation  would  conduce  to  our 
remembering  those  rommon  properties  so  far  as  they  were  ascertained, 
and  would  dispose  us  to  be  on  the  look-out  for  such  of  them  as  are  not 
yet  kno^vii.  But  since. this  la  not  the  caj»u,  the  unly  purpose  of  though 
H  T 
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which  the  Liniuegn  rlasmification  Krves  is  that  of  causing  tu  to  ie> 
member,  better  than  wo  ?houhl  nihrnviao  huv«  done,  iho  osart  number 
(if  maition:!  and  pislils  of  every  specien  of  plants.     Now,  as  this  pnip- 
ony  is  of  Ihtit;  importance  or  interest,  tlio  remcrolicring  it  with  any 
particular  accuracy  h  of  no  mumiMil.     And  inaMmucb  t\A,  l>}'  babituoU 
lliinking  of  plaiitfl  in  lho6e  groups,  wo  aro  prevented  (rum  habt 
tliinking  of  Uiem  in  groups  wliich  havo  »  ;[rrcuter  number  of  prop 
in  common,  the  eflect  of  such  a  classificjiiiori,  when  ^yfteiimticHlly 
adhered  to,  upon  our  habit«  of  thought,  munt  be  reganled  as  mis' 
chlevous. 

The  cads  of  sciontiBc  clnsaification  aro  best  answorod,  when  tho 
objects  are  formed  into  groups  respecting  which  a  gi-eaior  number  of 
general  propositions  can  he  made,  and  thu««*  prupositionti  more  impor- 
tant,  than  could  be  made  respecting  any  other  groups  into  which  tie 
same  things  could  bo  distributed.  The  properties,  therefore,  accordnig 
to  which  objects  arc  classified,  should,  if  po?<8ible,  be  ihoce  which  ana 
ca|ue9  of  many  other  properties  ;  or  at  any  rate,  which  are  sure  mariu 
of  them.  Causes  are  preferable,  both  as  being  the  surest  and  moat 
direct  of  marks,  and  as  Ixnng  themselves  the  properties  upon  which  it 
is  of  mast  use  that  our  attention  should  be  strongly  fixed.  I3ot  the 
property  which  is  tlio  caitso  of  the  chief  peculiarities  of  a  class,  is 
unfortunately  seldom  filled  to  serve  atno  as  the  diagnostic  of  the  chiss. 
Instead  of  the  cause,  we  muAt  generally  select  some  of  its  more  prom* 
ineut  efTocts,  ivhicli  may  servo  aw  murks  of  the  other  effects  and  of  the 
cause  itself. 

A  classification  thus  formed  is  properly  scientific  or  philosophical, 
and  is  cnnunonly  called  n  Natural,  in  roniradistincliun  to  n  TechnicaJ 
ur  Artificial,  classification  or  arrangement.  Tho  phrase  Natural  Clas- 
sification seems  most  peculiarly  appropriaio  to  such  arraiig(>ments  as 
correspond,  in  the  groups  which  they  ftirm,  to  the  spontaneous  tenden- 
cies of  the  mind,  by  placing  together  the  objects  most  similar  in  their 
general  aspect;  in  opposition  to  those  technical  systems  which,  ar- 
ranging things  according  to  ihoir  agreement  in  some  rirrumatance 
arbitrarily  selected,  often  throw  into  the  same  group  objects  which  in 
the  general  aggregate  of  their  properties  present  no  resemblance,  and 
into  different  and  remote  groups,  others  which  have  tho  closi>st  simi- 
larity. It  is  one  of  the  most  valid  rccommcndalions  of  any  classifica- 
tion  to  the  rbarHcttir  of  a  scientific  one.  that  it  shall  be  n  natural 
classification  in  this  sense  also ;  for  the  test  of  its  scientific  chanK^tor  is 
tho  number  and  importance  of  the  properties  which  can  be  ajwcrtcd  in 
common  of  all  objects  included  in  n  group  ;  and  prxiperties  on  which 
tho  general  aspect  of  tho  things  depends,  aro,  if  only  on  that  ground, 
important,  as  well  as,  in  most  cases,  numerous.  But,  though  a  strong  _ 
recommendation,  this  circumstance  is  not  n  tiiitf  qyA  mm;  since  the  ■ 
more  obvious  properties  of  things  may  be  of  trifling  importance  com-  ■ 
pared  with  others  that  are  not  obvious.     I  have  seen  it  mentioned  as  a 

Seal  absurdity  in  the  Linnppan  classifiration,  that  it  places  (whii-h  by 
fi  way  it  does  not)  tho  violet  by  the  side  of  the  oak  :  it  certainly  dis- 
severs natural  affinities,  and  brings  together  things  quite  as  untUte  as 
the  oak  and  the  violet  are.  But  the  difference,  apparently  so  wide, 
which  renders  tlic  juxtaposition  of  those  two  vegetables  ati  suitable  an 
illustration  of  a  bad  arrangement,  depends,  to  the  common  eye,  mainly 
nnon  mere  size  and  texture ;  now  if  we  made  it  our  study  to  adopt 
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tbo  clsjunfication  which  would  involvo  the  least  peril  of  siinilar  mp- 
prockem^m,  wc  jtliouUl  retuni  Id  the  obsolete  division  into  trees,  shrubs, 
and  hi'rbs.  which  although  of  primary  impuitance  with  regard  t»>mcre 
general  acipoct.  vet  (compared  even  with  »o  potty  and  iinnbrimiN  a  tlis- 
cinction  as  that  into  dicutyledones  and  inuuucutytudones)  answers  to  »a 
few  difTerences  in  the  other  properTies  of  plants,  that  a  cIsaHtRcalion 
{bunded  on  it  (indepeodently  of  tlic  ludiittincineas  of  the  lines  of 
detUiirkatiun,)  would  be  as  completely  artificial  and  icchnical  as  the 
Linna;an. 

Our  natural  groups,  therefore,  must  often  be  founded  not  upon  the  . 
obvtou.1,  but  upon  the  uiiubvious  prupcrtioti  of  tbingii,  when  t)iC8e  ore  of 
rrcalcr  importance.  Hut  in  Aurli  cases  it  is  essentml  that  tliei-e  should 
he  ftrtme  other  property  or  set  of  properties,  more  readily  recognizable 
by  the  observer,  which  coexiat  with,  and  may  be  recoived  an  marks  of, 
Uie  properties  which  are  ibe  real  ^oundwnrk  uf  the  dasftitication.  A 
natural  arrangement,  for  example,  of  animali^,  must  be  founded  in  the 
main  upon  their  internal  slructure,  but  (as  M.  Corole  justly  remarks)  it 
would  lie  absurd  that  we  should  not  be  able  to  determine  the  genus  and 
■pecies  of  an  animal  wilhuut  first  killing  it.     On  this  grnund,  M.  Comte 

Svea  the  preference,  among  KooUigicai  classiticatinns.  to  that  of  M,  d« 
lainWlIo,  foumled  upon  the  differences  in  the  external  integuments; 
diflerenccs  which  corre-iponil,  much  mure  accurately  than  might  be  sap- 
posed,  to  the  really  important  varieties,  both  in  the  other  ports  of  t)ie 
structure,  and  in  the  habits  and  history  of  the  animals. 

This  shows,  more  strongly  than  ever,  how  extensive  a  knowledge  of 
the  properties  of  ubjec^s  is  necessary  for  making  a  good  classification 
of  them.  And  as  it  is  one  of  the  uses  oC  such  a  e]as<iilicatiou  that  by 
drawing  attention  to  the  properties  on  which  it  is  founded,  and  which 
if  die  claasiHcQtion  bo  good  are  maiks  of  many  others,  it  facilitates  the 
discovery  of  those  others ;  wo  see  in  what  manner  our  knowledge  of 
things,  and  our  classification  of  tliem,  tend  mutually  and  indefinitely  to 
the  improvement  of  one  another. 

We  said  just  now  that  the  classification  of  objects  should  follow 
those  of  their  properties  which  indicate  not  only  tlio  most  tmmerous, 
but  also  the  mnsc  important  peculiarities.  What  is  here  meant  by 
importance  1  It  has  reference  to  the  particular  end  in  view:  nnd  the 
same  objects,  ihorcfuro,  may  admit  with  propriety  of  several  different 
classifications.  Kach  science  or  art  forms  its  classification  of  thingtf' 
according  to  the  properties  whic))  fall  within  its  special  cognizance,  or 
of  which  it  must  take  account  in  order  to  accomplish  its  peculiar  prac* 
tical  nuds.  A  farmer  does  not  divide  planu,  like  a  botaniiit.  into 
dicotyledonous  and  monocotyledonous,  but  into  useful  plants  and  weeds. 
A  geologist  divides  fossils,  not.  like  a  zoologist,  into  familloa  correspon 
ding  to  thosu  of  U^'ing  species,  but  into  fossils  of  the  secondarv  and  of 
the  tertiary  periods,  above  the  coal  and  below  the  coal,  &c.  Whales 
are  or  are  not  fish,  according  to  iho  purpoac  for  which  we  are  consider- 
ing thorn.  "  If  we  are  speaking  of  the  internal  structure  and  physiology 
of  the  animal,  wo  must  not  call  them  fish ;  for  in  these  rc«pecls  they 
deviate  widely  from  fishes ;  they  have  warm  blood,  and  produce  and 
suckle  their  young  as  land  quadrupeds  do.  Hut  this  would  not  prcvunt 
our  speaking  of  the  whale  fixhrry,  and  calling  such  animals  Jiah  on  all 
occasions  connected  with  this  employment;  for  the  relations  thus  arising 
depend  upon  the  animal's  living  in  the  water,  and  lioing  caught  in  % 
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mauner  similar  to  other  fishee.  A  ploa  that  human  lann  which  mention 
fiah  do  not  apply  to  whales,  would  do  rejected  at  ooce  by  an  Incelligent 
judge."* 

These  differf  nt  classificatioiw  are  all  good,  for  the  purpooes  of  thm 
owu  particular  departments  o(  knowledj^B  or  practice.  But  when  W5 
aro  aiudyiiit;  ohjccFs  not  for  any  spuria)  pmcliciU  end,  but  for  the 
of  extending  our  knowledge  of  the  wholo  of  their  propertieii  and 
tiotiii,  «ve  must  consider  as  the  most  importani  attributes,  those  which 
coiili'ibute  most,  either  by  thflrnselves  or  by  their  efl'ecti*,  to  render  tho 
things  like  one  another,  and  unlike  other  things ;  which  give  to  the  daaa 
coropudud  of  thoin  the  moNt  marked  tndividuiuity :  which  fill,  aait  wers, 
the  largest  apace  in  their  existence,  and  would  mtiet  impreaa  tho  atten- 
tion  of  a  epectaior  who  knew  all  their  properties  but  was  not  speciallr 
intcruated  m  any.  Claasett  ibrmcd  upon  this  principle  may  bo  called, 
in  a  more  emphatic  manner  than  any  others,  natural  groups. 

§  3.  On  the  subject  of  ^he^e  groups  Mr.  Whewell  lays  down  a  theo- 
ry, grounded  on  an  iro|N>naiii  truth,  whirh  he  has,  in  some  respents, 
expressed  and  illustrated  very  felicitously ;  but  also,  as  it  appcan  to 
mo,  witli  ttomo  atlmixture  of  error.  It  mil  lie  advantageous,  for  both 
these  reaoons,  to  extract  the  statement  of  his  doctrine  in  the  Tary 
words  lie  has  used. 

**  Natural  groups,"  acrordine  to  Mr.  WhowclI,f  are  '*  given  by 
Type,  not  by  X)ufiuitiun."  And  this  couHidcration  accounts  for  "  Hut 
indelinitenoss  and  indecision  which  wo  fretjuently  6nd  in  the  descrip- 
tions of  such  groups,  and  which  must  appear  so  strange  and  incoo- 
listent  to  any  one  who  does  not  suppose  these  de»rnption8  to  assimia 
any  deeper  ground  of  connexion  than  an  arbitrary  clioice  of  tha 
botanist.  Thus  In  the  family  uf  the  rose-tree,  wo  are  told  that  the 
oBttUa  are  very  rartiy  erect,  the  tiigmata,  usually  simple.  Of  what 
use,  it  might  bo  asked,  can  such  loose  accounts  be  1  To  which  tho 
answer  is,  that  they  are  not  inserted  in  order  to  distinguish  the  species/ 
but  in  order  to  describe  the  family,  and  the  total  relations  of  the  ovoles 
and  the  stigmata  of  the  family  are  botior  kitown  by  this  general  stato- 
mcut.  A  similar  observation  may  be  made  with  regard  to  the  A&om* 
alics  of  each  group,  which  occur  so  commonly,  that  Mr.  Lindlcy,  tnbts 
hitroduction  to  the  Natural  System  of  Botany,  makes  tho  'AnomalieB* 
au  article  in  each  family.  Thus,  part  of  the  character  of  the  Roaaiiw 
is,  tltut  they  have  altemulc  tlipmlate  Icavoct,  end  that  the  albumen  is 
obliicrated ;  but  yet  in  Lowfta,  one  of  the  genera  of  this  family,  the 
stiputa;  are  abtcHi ;  and  tho  albumen  is  present  in  anotlier,  Neiliia. 
This  implies,  a.s  wo  have  already  seen,  that  the  artificial  character  (or 
diagnotts,  as  Mr.  Lindley  calls  it),  is  imperfect.  It  is,  tliough  rery  _ 
ueorly,  yet  not  exactly,  commensurate  with  the  natural  group:  and  ■ 
hunce  in  certain  cases  tbis  character  is  mode  to  >ie]d  to  tbe  general  ^ 
weight  of  natural  afEniiios. 

"  These  viows, — of  classes  determined  by  cbaiacton  which  cannot 
lie  expressed  in  words^—of  propoeicions  which  state,  not  what  hap- 
pens in  all  cases,  but  only  usually, — of  particulars  which  ore  included 
m  a  class,  though  they  tmnsgreas  the  delinition  of  it,  may  probably 

*  Apt  orinns  concoming  tho  I,mng\isas  of  Scisnca,  In  M(.  WhewsU'a  PAdM^jf 
fnilMViv-  tSd*ne«,  vol,  i ,  p.  Ixxv 
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HBrpriM  the  reader.  They  are  so  cnntntry  to  many  of  the  received 
■^iiiiuits  ruspuctii)};  tlio  uso  of  dofinitiotis,  and  the  nuturo  uf  sciontiBc 
prop(»ftiti»iut,  that  chey  will  probably  appear  lo  many  persons  llt^llty 
illo^cal  and  uuplxiltisoplucal.  But  a  dutposiiioa  tu  audi  a  judgment 
arises  in  a  ^ruat  itioasure  frutt^  this,  that  tlic  mutherauticuT  and 
mathemaiico-phyaical  dciences  bare,  in  a  great  degree,  determined 
luun's  views  of  the  general  nature  and  form  of  Bcicntific  trutli ;  whiles 
Natural  History  has  not  yet  bad  lime  or  opporlunily  to  oxort  its  dm* 
influeace  upon  the  current  habiu  of  philunophiztng.  The  apparent 
iii(letitiitunu!M  and  inconsistency  of  the  cla»aificutiona  and  dofiiutioo^i  of 
Natural  Hintory  bolonjfa,  in  a  far  higher  degree,  lo  all  other  except 
mathematical  ftpeculaiioDS ;  and  the  modes  in  which  approximationti 
lo  exact  distincUoiui  and  general  truths  havu  been  made  in  Natural 
tliMory,  may  be  worthy  our  altenttoa,  even  for  the  light  tliey  throw 
upon  the  be«t  modes  of  pursuing  truth  of  all  kinds." 

"  Though  in  u  Nutural  group  of  objccU  a  dufiuitiou  con  uo  longer 
be  of  any  uso  oa  a  regulative  principle,  cJas-se«  are  not  therefore  left 
quite  loose,  without  any  certain   standard  or  guide.  .,I|he  clan  ii 
steadily  6xe<l,  though  not  precisely  Umitedj   it  is  given,  thougti^Ot" 
clrcuni8cribe<l;  it  ia  dotorraini^d,  not  by  a  boundary  lino  without,  but 
-'by  ajmit«il  |Krtntwit  bin ;  not  by  what  it  stricUy  excludes,  but  by  what  U    ^ 
jtelnemly  inchtdos ;  by  an  example,  not  by  a  precept ;  iu  tthorl,  instead^  j 
of^afimtian  we  have  a  Type  tor  our  director.  -^ 

**  A  Type  U  an  example  of  any  cla.>Hi,  far  instance  a  species  of  h 
genus,  which  is  considered  as  eminently  pus9o»stng  the  character  nf 
the  class.  All  the  species  which  have  a  greater  affinity  with  this  type- 
sptfcies  tlian  with  any  otlient,  fuiiQ  tlie  genus,  and  are  ranged  about 
it,  deviating  from  it  in  various  directions  and  different  degrees.  Thus 
a  genus  may  consist  of  several  species  which  npproacb  very  near  the 
type,  and  uf  which  the  claim  to  a  place  with  it  is  otmous;  while  there 
may  be  other  s^wcies  which  straggle  furilierfrom  this  central  knot,  and 
which  yet  are  clearly  more  connected  with  it  ihan  with  any  other. 
And  even  if  there  should  be  some  species  of  which  the  place  is  dubi* 
ous.  and  which  appear  to  be  equally  bound  to  two  generic  types,  it  is 
easily  seen  that  this  would  nut  destroy  the  reality  uf  the  generic 
groups,  miy  more  than  tlie  scattered  trees  uf  the  iulcrvoning  plain 
prevent  our  speaking  intelligibly  of  the  distinct  forests  of  two  sep- 
arate hills. 

"  The  typo-«pecte5  of  every  genus,  the  lypc-gonus  of  every  family^ 
in,  then,  one  which  possesses  all  the  characters  and  properties  of  the 
genus  in  a  marked  and  prominent  manner.  The  type  of  the  Rose 
&itlily  has  alternate  atipulato  luavoA,  wants  the  albumen,  has  the  ovules 
not  erect,  has  the  stigmata  simple,  and  besides  these  features,  which 
distinguish  it  from  the  exceptions  or  varieties  of  its  class,  it  has  the 
features  which  make  it  prominent  in  iLi  class.  It  is  one  of  those  which 
poseesB  clearly  several  leading  attributes;  and  thus,  though  we  cannot 
say  of  ajiy  one  geuus  that  it  must  be  the  typo  of  the  family,  or  of  any 
one  species  that  it  muat  be  the  type  of  the  genus,  we  are  Ktill  not 
wholly  to  seek ;  the  type  must  be  comiocted  oy  many  affinities  with 
mubt  of  the  others  of  its  group ;  it  must  )>e  near  the  centre  of  the 
crowd  and  not  one  of  the  stragglers." 

In  ihi^  passage  (the  latter  part  of  which  especially  I  comiot  hidp  aO> 
ticing  as  an  admirable  example  of  philosophic  style,)  Mr.  Whewell 
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has  stated  very  clearly  snd  forcibly,  but  (I  Uiink)  vritknut  mtikliig  mU 
ncce^uty  dUliucttuna,  one  of  the  pnnciplce  of  a  Natural  Class tficalion. 
Uliiit  this  pni>r.iplo  m,  what  arc  its  limits,  and  in  whnt  manner  Mr. 
WHicwcll  sccnu  to  mu  to  haTc  ovcnteppcd  them,  will  appear  when 
u-e  have  laid  down  another  and  more  lundomenta]  nilc  of  Natural 
Arrangctnent.  outitlcd  lo  procudcncy  ovur  that  whiclj  Mr,  WbovrcEU, 
baa  here  in  vievs; 


\  4.  The  reader  is  by  tliis  time  familiar  witli  tho  general  tmth 
(which  I  restate  no  often  on  account  of  the  great  confueton  in  U'liich  it 
i»  cuminonly  invoKed),  that  there  are  in  nature  distinctions  of  Kind: 
dt.sltnctions  not  consistini;  in  a  given  number  of  definite  properties, 
piut  OiG  nffcciA  whirh  follow  from  those  properties,  but  running  tarougb 
ihe  whole  nature,  through  the  attributes  generally,  of  ibt;  things  5o 
distinguished.  Our  knowledge  of  the  properties  of  a  Kind  is  t»eTer 
complete.  We  are  always  discovering^,  and  expecting  to  diacorer. 
new  ones.  \\')icrc  Uic  distinction  between  things  iij  not  one  of  kind, 
we  expect  lo  iind  their  properties  alike,  except  wliere  ihcro  i»  Mine 
reason  for  their  being  different.  On  the  contrar)*,  when  tlie  distinctian 
is  in  kind,  wc  expect  to  find  Uie  properties  dilVerent  unless  there  be 
some  caii50  for  their  heini^  the  some.  All  knowledge  of  a  Kind  must 
be  obtoioed  by  ohser%-ation  and  experiment  upon  toe  Kind  itself;  no 
inference  respcclipi;  its  properties  from  the  properties  of  things  nol 
connected  with  it  by  kind,  goes  for  more  than  the  sort  of  presumption 
usually  characlenzed  as  an  analogy,  and  generally  in  one  of  its  fmintcr 
degrees. 

Sinre  the  common  properties  of  a  true  Kind,  and  consequently  the 

general  assertions  which  can  be  made  re8|»ecling  it,  or  which  are  cer- 

lain  to  be  roailc  hereaAor  lu  our  knowledge  extends,  are  inde6uite  and 

inexhaustible  ;  and  i^tnco  the  very  first  principle  i>f  nutuml  clus^ificaliun 

is  that  of  forming  the  t'las-ses  so  ihat  the  objects  composing  each  may 

bnve  the  greatest  uuinl>er  of  properties  in  cummun ;   this  principle 

pre-scrihes  that  every  such  cladsificution  hhall  recognize  and  adopt  into 

.^Itself  all  dbttinctions  of  Kind,  which  exist  among  the  objects  it  pro- 

<     fesses  lo  closnify.     To  pass  over  any  distinctions  vf  Kind,  and  substitulo 

\    deflnite  distinctions,  which,  however  considerable  they  may  be,  do  not 

\    point  lo  ulterior  unkrtmMi  diflerences,  would  be  to  replace  classes  with 

more  by  clas&es  with  fewer  attribntc-s  in  common ;  and  would  be  sub 

L_yersivc  of  the  Natural  Method  of  Classificaiion. 

Accordingly  all  natural  arrangements,  whether  the  reality  of  the 
distinction  of  Kinds  was  felt  or  iMJt  by  iheir  framurs,  have  been  led.  by 
the  mere  pursuit  of  their  own  proper  end,  to  conform  thcmselvfla  to 
ihij  ilistinctiuns  of  Riu<l,  so  inr  as  these  had  been  ancertained  5t  the 

itime.  The  Species  of  IMants  are  not  only  real  Kinds,  but  are  prob 
ably,*  all  of  ihern,  real  lowest  Kinds,  or  InBnue  Species  ;  which  if  we 
ivero  to  subdivide,  as  of  course  it  is  open  to  us  to  do»  into  »ub-claMO» 

*  I  ny  pmMly.  not  csdualv.  kccsoM  this  is  not  tbe  coiutderaiion  b;  w)uch  m  ttManist 
dolnmitiuta  what  vhali  or  sball  not  be  adiuilt«d  m  n  spocivs.  In  nalunil  hutoiy  those 
objocu  iMlony  to  tho  nm«  <p«cici.  which  sro,  or  consJHroily  wttTi  rzpenrocfl  mlsnl  have 
been.  ptxhiMd  from  the  *ain«  ilock-  But  litis  distiiicUon  in  tnoit.  stii)  probBbrr  ta  an  \ 
cn«r«,  hoppll;  mcrunlB  with  lh«  othrr.  Ii  aortas  to  bn  ■  law  of  phjraialogy,  that  uutaal* 
unl  piklitN  Jo  rcalljr.  Ui  tlii!  |ihitiiBopttic[t1  lu  well  m  ihti  pupulu  M»«e,  propagate  Ifiefr  tiuid  ; 
traBnaillinr  to  ibrir  drar'pnrtnnln  all  tho  clMttnctiona  of  Kiiu)  (down  to  lit*  BOst  special  at 
lowcni  Ktnai,  wbi^b  tlx-y  th«uiMW«a  pvoMM. 
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ilie  flubdirisioD  would  oeceuarily  be  fbundad  upon  d^uite  diBtimrtions,  /> 
not  pointing  (apart  from  what  may  be  known  of  tbeir caiues  or  ofibctAj/l 
lo  aoy  dift'ercnee  beyond  theniaclvas.  '■  F 

In  BO  far  as  tlm  natural  classification  ia  grcnindnd  upon  real  Ktml», 
its  groups  ai-e  certainly  not  cunveutional  ;  Mr.  Wliuwell  ia  quite  right 
in  affirming  that  tbey  do  not  depend  upon  an  arbitrary  choice  of  ibc 
oaiuraliBl.  But  it  docs  nnt  follow,  nor,  I  conceive,  ia  it  true,  that 
ihtwB  clossos  are  duturraincd  by  u  typo,  and  not  by  characters.  To 
determine  them  by  a  tj-pe  woiihl  be  as  sure  a  way  of  missing  tho  Kind, 
oa  if  we  were  to  select  a  set  of  characters  arbitrarily.  They  art?  (Jmer- 
miued  by  charactora,  but  which  ait*  not  urbitrary.  The  pn»blcm  is,  to 
lind  a  few  delinite  chararlers  which  point  to  the  multitude  uf  indetiriite  ' 
ones.  Kintls  are  Claiues  between  which  there  is  an  impassible  bar- 
rtcr ;  uud  what  wc-  have  to  seek  Is,  marlu  whereby  we  muy  detcrmme 
on  which  Aide  uf  the  banker  an  object  takfta  iu  place  The  characters 
which  will  beat  do  this  are  what  should  be  cboi>en :  if  they  are  also 
important  in  thcmitelvcti,  sii  mucli  tlie  bolter.  When  we  have  selected 
ilie  charnctera,  wo  parcel  out  tho  objects  according  to  thoso  charactem, 
and  not.  ati  Mr.  Woewell  scemitlo  suppose,  according  ti>  reHemblauce 
to  a  \ypG.  Wc. _jo_noE^rogO!i«.'  the  spt^cies  Ranunculus  ucl■i^,  of  all 
plsnta  which  be  ara'^RRS  factory  decree  of  repenibl:inceTo  a  model-but- 
leViiUp,  birt^ thoso  whiclx-goaggs  certain  cburacmA  aelt:ytL-d  iijt  inarkii_ 
trywhich  nfw  ii)inlirmrii|i  mi  i  the  possibility  of  a  cunimoti  puroQtoge; 
aiid  the  enumenuioit  of  those  characters  i»  the  definition  of  the  species. 

Tha  qucdtian  next  arisen,  whether,  as  all  Kindit  must  have  u  plucu 
UDOng  tho  claases,  so  all  the  clas»ea  in  a  natural  arrangement  must 
be  Kmda  1  And  to  this  I  answer,  cr-riainly  not.  The  disHnctiuna 
of  Kind  are  not  numerous  eiu>ugh  to  supply  tho  whole  basis  of  i 
a  classification.  Very  few  of  the  genera  of  plants,  or  oven  of  iho-' 
famili(».  can  be  pronounced  with  certainty  to  bo  Kinds.  The  great 
dtstinctiona  of  Vascular  aiul  Cellular.  Diculylcdunous  or  ExogenoOB 
and  Monocotyledon  on  3  or  Endogenous,  are  perhaps  difiercnccs  of 
Kind :  the  tines  of  demitrkation  which  divide  thosic  classes  seem  (though 
even  on  this  I  would  not  pronounco  poailivoly)  to  go  through  the 
whole  nature  of  the  plants.  Hut  the  ditferent  specie*  of  a  genus,  or 
genera  of  a  family,  usually  have  in  comniun  only  a  limited  number  of 
characters.  A  Rosa  does  not  seom  to  diner  frtmi  a  Rubus,  or  tho 
Umbt^Uiferae  from  the  Ranuncu]ace3e,  in  much  else  than  the  characters 
hotanically  assigned  t<)  those  genera  or  those  families.  Un enumerated 
differences  ccrmiuly  do  exist  in  some  cases  ;  there  are  families  of 
plants  which  have  peculi.irtties  of  chemical  composition,  or  ^neld  pro- 
ducts  having  peculiar  effects  un  the  animal  uconumy.  The  Cruciforn,' 
and  Fungi  cuntaiu  an  unusual  proportion  of  azote ;  the  Labiate  are  the 
chief  source*  of  essential  oils,  the  Solaneie  are  verj^  commonly  narcotic, 
JScc.  In  these  and  sirailar  cases)  thi.'re  arc  possibly  distiuctiuns  of  Kind ; 
hut  it  is  by  no  means  indispciv>abln  that  tliero  should  bo.  Genera  and 
Families  may  be  eminendy  natural,  though  mnrUed  out  from  one 
another  by  properties  liTnited  in  number ;  provided  thoso  properties 
be  important,  and  the  objects  contained  in  each  genns  or  family  re- 
semble each  oilier  more  than  they  rcsetnblo  tuiytlilng  which  is  excluded 
from  the  genua  f»r  family. 

After  the  recognition  and  definition,  then,  of  the  injima  apeeiet,  the 
next  step  is  to  arrange  these  in/imte  tpecitt  into  larger  groups :  making 
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llioae  groups  correspond  tu  Kinds  wherever  it  is  poniblo,  but  in  moM 
cases  irttbotit  any  such  ji^tidanre.  And  in  doing  this  it  is  iruo  ibat  we 
aro  naturally  ana  properly  guided,  in  most  ca&es  at  loaai,  by  rraom- 
blancc  to  s  type.  We  foiro  our  groupo  rtmnd  certain  Pt-Wctcd  Kinds, 
each  of  which  serves  as  a  sort  of  exemplar  of  iin  group.  Hut  though 
the  gTou|>«  are  suggested  by  tj-pcs,  1  rannot  agree  with  Mr.  Whowcll 
tbat  a  gruup  when  fonnod  is  dcU-rminetl  by  thr  type ;  that  in  deetding 
whether  a  species  belongs  to  the  group,  a  reference  ifl  made  b>  iho 
type,  and  not  to  the  cbaractcre;  that  the  characters  "cannot  be  ex- 
pressed in  words."  This  assertion  i»  inoorisialeni  wilh  Mr.  WliewcirB 
own  statement  of  the  fimdamental  principle  of  classifiraiinn,  namely, 
that  "  general  assertions  shall  be  poflsible."  If  the  class  did  nor  poaseas 
any  characters  in  ctmunon,  what  general  aesertiona  wotild  bo  puAsible 
respecting  iti  Except  ihnt  thoy  all  resemble  each  other  more  tlian 
they  resemble  anything  else,  notliing  whatever  could  be  predicated  ot 
the  class. 

The  truth  is.  on  the  contrar)*,  that  o\"ery  gentL'i  tir  family  is  framed 
with  diiitinct  reference  to  ceitain  characters,  and  is  composed,  first  and 
princifmUy,  of  («pecies  which  agree  in  possessing  all  ihoso  cbaracter*. 
To  these  are  added,  as  a  soil  of  appendix,  such  other  Bpecies.  gener- 
aJly  in  small  number,  ns  pussexs  nrarly  al!  the  properties  selected; 
wanting  some  of  them  one  property,  some  another,  and  whieh,  wtiile 
they  agree  with  the  rest  tumost  as  much  na  these  agree  with  one 
another,  do  nut  resemble  in  an  equal  degree  any  other  group.  Out 
conception  of  the  class  continues  to  bo  grounded  on  the  cluiractent; 
and  the  class  might  be  defined,  those  things  which  titfter  possoM  that 
set  of  characters,  or  resemble  the  things  that  do  so,  more  than  they 
resemble  anything  else. 

And  this  roseuiblance  itself  is  nut,  like  rcsoinblanco  between  simple 
sensations,  an  ultimate  fact  unsusceptible  of  analysts.  Kven  the  infenor 
degree  of  resemblance  is  created  ny  the  nosscasion  of  common  char- 
acters. \Vltatever  resembles  the  genus  Roeo  more  than  tt  resembles 
any  other  genus,  does  so  because  tt  poMesses  a  greater  number  of  cba 
cbamctcrs  of  that  genus,  than  of  tlio  characters  of  auy  other  genua. 
Nor  can  there  be  the  smallest  cliflicuUy  in  renroficnting.  by  an  enumem- 
tion  of  chamrters,  the  nature  and  degree  ol  the  resemblance  which  is 
strictly  sufficient  to  include  any  object  in  the  class.  There  arc  always 
some  properties  common  to  all  things  which  are  included.  Others 
there  often  are,  to  which  some  thiiips,  which  are  nevertheless  included, 
are  exceptions.  But  tho  objects  which  are  exceptions  to  i»ne  character 
are  not  exceptions  to  another;  the  resemblance  which  fails  in  some 
particulars  liiust  be  made  up  for  in  others.  The  class,  therefore,  is 
constituted  by  the  posscMiun  of  all  the  charanicni  which  are  uuivcrsal, 
and  jnost  of  those  which  admit  of  exceptions.  If  a  plant  had  the 
ovules  erect,  the  stigmata  divided,  the  albumen  not  obliterated,  and 
was  without  stipules,  it  probably  would  uot  bo  claascd  among  the 
Rosacea-,  (lut  it  may  waitt  any  one,  or  more  than  one  of  these  char- 
acters, and  not  be  excluded.  Ihe  ends  of  a  scientific  classification  are 
belter  answered  by  including  if.  Since  It  agrees  so  nearly,  in  its  known 
properties,  \\vl\i  t)ie  funi  of  the  characters  of  the  claae,  it  is  likely  lo 
resemble  tlmt  class  more  than  any  other  in  thoae  of  its  propertiee  which 
are  still  undiscovered. 

Not  only,  therefore,  are  natural  groups,  no  leaa  than  any  artifieial 
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letermiued  by  characters;  they  are  consdtuted  in  contempla- 
te, and  by  reason  of,  characters.  But  it  Is  in  cuntomplaliou  not  ol 
thO(M3  cbaracion  only  wbick  are  rigorously  ci^mnion  to  all  the  objectB 
included  in  ttio  group,  but  o{  tbo  untire  body  of  cbaracters,  all  of  which 
are  found  in  most  of  those  objects,  and  most  of  them  in  oil.  And 
hence  our  conception  of  the  ctasa,  the  image  in  our  minds  which  is ' 
reprasentauve  of  it,  ia  that  of  a  specimeu  cumpltite  in  all  tho  cbarac- 
lers ;  raost  naturally  a  apecimen  which,  by  poesesaing  thcni  all  in  ihu 
greaceBt  degree  in  which  tbey  arc  ever  found,  is  the  best  fitted  to  ex- 
hibit clearly,  and  iti  a  markt-d  manner,  what  they  arc.  It  is  by  a  mental 
reference  to  this  standard,  not  instead  of,  but  in  illnstratioa  of.  the 
definition  of  thn  class,  that  wo  u-^uaUy  and  odvantagoouMy  detnnnine 
whether  any  individual  or  speciea  belongB  to  the  claaa  ur  not  And 
this,  33  it  seems  to  me,  is  the  amount  of  truth  which  is  contained  in 
Mr,  "Whewell'a  doctrine  of  Typos. 

We  shall  see  presently  that  where  the  classtficatiou  is  made  fur  the 
kCKprcea  purpose  of  a  special  inductive  inquir)*,  it  is  not  optiunal,  but 
naeaasary  for  fulfilling  tho  conditions  of  a  correct  Inductive  McU)o«l, 
that  wo  should  establish  a  typonipeciee  or  genun,  namely,  tliu  uno  which 
exhibits  in  the  most  eminent  degree  the  purticular  phenomenon  under 
investigation.  But  of  this  hereafter.  It  remains,  for  completing  the 
theory  of  natural  groups,  thai,  a  few  words  should  be  said  on  the 
principled  of  the  nomenclature  adapted  to  them. 

§  6.  A  Nnmenclaturc.  as  we  have  said,  is  a  system  of  the  names  ol 
Kinds.  These  names,  like  other  cla»s-names,  arc  doKnnd  by  the 
enumoration  of  the  characten  distinctive  of  tho  class.  Tho  only  merit 
which  a  set  of  names  can  have  beyond  this,  is  to  convoy,  by  tho  mode 
of  their  construction,  as  much  information  as  possible  :  so  that  a  per- 
lOD  who  knows  tho  thin^,  may  receive  all  the  asHist-anco  which  the 
.Dame  ran  gt%'o  in  remembering  wliat  ho  knows,  while  be  who  knows 
it  not,  may  receive  as  much  knowledge  respecting^  it  aa  the  case  admits 
of,  by  merely  being  told  its  name. 

There  are  two  modes  of  giving  to  the  name  of  a  kind  this  sort  of 
significance.  The  best,  but  which  unfortunately  is  st-ldora  pnicticnblo, 
is  when  the  word  can  be  ma<le  to  indicate,  by  its  formation,  the  very 
propenio:^  which  it  ia  designed  to  connote.  The  name  of  a  kind  docs 
not,  of  course,  cunnute  all  tho  properties  uf  the  kind,  since  these  are 
inexhaustible,  but.  such  nf  tJiem  aa  are  stitlipient  to  distingnuh  it;  anch 
as  are  euro  marks  of  all  tho  n'*t.  Now,  it  ia  very  rare  that  one 
property,  or  oven  any  two  or  three  nro[icrties,  can  answer  this  pur- 
pose. To  distinguUh  »he  common  daisy  from  all  other  specieti  ol 
plants  would  require  tlio  specification  of  many  characters.  And  a 
name  cauuot,  without  being  too  cumbrous  for  use,  give  indication,  by 
ii^  etyranlogy  "r  mode  of  constructinn,  of  more  than  a  very  small 
number  of  these.  The  possibility,  therefore,  of  an  ideally  perfect 
Nomenclature,  is  probably  confined  to  the  one  ease  iu  which  wo  are 
happily  in  possesninn  of  something  nearly  approaching  to  it ;  I  refer  to 
tho  Nomenclature  of  Chemistry.  The  subetancE^,  whether  simple  or 
compountl,  with  %vhtrh  chemistry  is  conversant,  are  Kinds,  and^  aa 
such,  the  properties  which  distinjeuitih  each  of  them  finm  the  rest,  are 
innumemble ;  but  in  tho  caso  of  compound  substances  {tlio  simple 
miet  are  not  numerous  eiMUgh  to  require  a  systematic  nomenclature), 
3  K 
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there  ib  uiie  propcny,  the  chemical  cnmpcwuioTi,  which  is  of  iuelt 
suflictent  to  distiuguish  the  Riad ;  ol'  itself  a  sure  mark  uf  all  the  oliiei 
propertied  of  the  compound.  All  thut  won  needful,  tlicrvforo,  was  to 
make  the  name  of  every  r^mpoiiTid  exproM,  on  the  first  hearing,  ilA 
chemical  composition ;  that  is,  to  form  tbc  name  of  the  compound,  in 
some  unilumi  manner,  from  (he  names  of  the  simple  sulietancea  wbicb 
enter  into  it  sa  elements.  Thift  wtui  done,  most  Kkillfully  and  succc«s- 
tully,  by  tlio  French  chcmifU.  Tlic  only  thing  left  miexpressed  by 
tliem  was  the  exact  proportion  in  which  Oic  elements  were  combined; 
und  oven  thiii,  since  the  BstahUahment  of  the  atomic  theory,  it  haa 
been  fiiund  possible  to  exprcu  by  a  siuiple  aduptjUion  of  their 
phraseology. 

But  where  the  characlers  which  must  be  taken  into  consideration  id 
order  sufficiently  to  designate  the  Kind,  arc  too  numerous  to  be  all 
signified  in  the  dcrivutiun  of  the  name,  and  where  no  one  of  them  is  of 
such  preponderant  importance  ah  to  Justify  its  being  singled  out  to  be 
BO  indicated,  we  may  a\'Bil  ounielvcs  of  a  subsidiary  resource.  Though 
we  caimut  indicate  the  distinctive  properties  of  (ho  kind,  wo  may  indi- 
cate its  nearest  natural  affinities,  by  incorporating  into  its  uame  the 
name  of  the  proximate  natural  group  of  which  it  is  one  of  the  species. 
On  this  principle  is  founded  t)i0  admirable  binsry  nomcnclEUure  of 
botany  and  zoology.  In  this  nomenclature  the  name  of  (^very  species 
coniiista  of  the  iituuc  of  the  genus,  or  natural  group  next  abtn-e  it,  with 
a  word  added  to  dislinginsh  tlie  particular  species.  This  lajst  portion 
of  the  compound  name  in  sometiraejs  taken  from  some  tm«  of  the  pecu- 
Uarities  in  which  that  species  differs  from  others  of  the  genus ;  as  Cle- 
matia  integrphiia,  Polentitla  al^,  Viola  ^a/Mrr»,Ar[eiiiisi»  rvl^aria; 
sometimes  frura  a  circumstance  of  a  historical  nature,  as  Narcissus /K>e- 
ticia,  Potentilln  tormeiUtila  (indicating  that  the  plant  was  fonoerly 
kuoi^Ti  by  the  latter  name),  Kxacum  Candollii  (from  the  fact  tliat  De 
Candullu  was  its  first  discoverer);  and  sometimes  the  w*ord  is  purely 
conventional,  as  Thlaspi  bttraa-paitoru.  Ranunculus  thtyra  :  it  is  of  little 
coQsequouce  which ;  smce  the  second,  or  as  it  is  usually  railed  the  spc^ 
oific  name,  could,  at  most,  express,  iudepeiidcnily  of  cunvention,  tio 
more  than  a  ver)'  small  purtioti  of  the  connotation  of  the  term.  Dut 
by  adding  to  this  the  namu  of  the  superior  genus,  we  make  the  best 
amends  wo  can  for  the  impossibility  of  so  contHvini;  the  name  utt  to 
express  all  the  distinctive  characters  of  the  Kind.  We  make  it,  at  all 
events,  express  as  many  of  ihusc  characters  as  are  common  torheprox* 
tmate  natural  group  in  which  the  Kind  is  incUideil.  If  even  those 
common  characters  are  so  numerous  or  so  little  familiar  as  to  require  a 
further  extension  of  the  sftiiie  resource,  we  might,  instead  of  a  binnrv, 
adopt  a  ternary  nomenclature,  employing  not  only  the  name  of  the 
genus,  but  that  of  the  next  natural  group  in  order  of  generality  above 
the  genus,  commonly  called  tbe  Family.  This  was  done  in  the  mine- 
ralogical  nomenclature  proposed  by  Professor  Mobs.  "  The  names 
framed  by  him  were,"  says  Mr.  Whewell,*  "not  composed  of  two, 
but  of  three  elements,  designating  respectively  the  Species,  the  Qenus, 
and  the  Order;  thus  he  hits  .luch  species  as  Rhombohedral  Lime  Ha- 
hide.  Octahedral  Fluor  Haioide,  Pritmatie  Hal  Baryta.''*  The  binary 
coDStructiou,  however,  has  been  found  sufiicieDt  in  botany  and  zoology, 

*  ApboriBou  conc«rau]9  th«  L.an{:nag«  of  Scieacs,  p.  UK 
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the  oiily  Bctcnccs  in  which  this  general  pnDciple  boA  hitherto  boensuo 
cesafuUy  ailoplcd  in  the  vutistruclion  ui  u  nutnenclutiuc. 

Uotsiaes  the  atlvantage  wliir.b  thin  principle  of  nomenclature  posseaeee, 
in  giving  to  tbo  names  uf  species  the  greatest  quantity  of  independent 
Hignifiaincu  which  tlic  cirt-uinstauues  of  t)io  taxu  udinit  of,  it  anawcre 
the  further  end  ni'  immnnHcly  ccontimiztng  ilw.  use  of  naraeft.  and  pre- 
venting an  otherwi^j  mtolerablo  burden  upon  tbe  memory,  ^Vllen  the 
uurpuft  iif  «pecic»  become  extremely  niimcroug,  some  artifice  (an  Mr- 
Whewell*  obntirvcH)  becomes  ahriohilely  noceitsary  to  make  it  possible 
to  recollect  or  apply  tlicm.  "  The  known  species  of  plants,  for  ex- 
ample, were  ton  thousand  in  tbe  lime  of  Liuua:us,  and  are  now  prob- 
ably flixty  ihuiLsaiul.  It  would  be  uhclcsn  to  ondaavor  to  frumc  and 
employ  separate  names  for  each  of  those  species.  The  di%'isiun  of  the 
objects  into  a  subordinated  system  uf  classificaLion  enables  us  to  intro- 
duce a  Nomenclature  which  dot^i  not  require  tlii«  enormous  number  of 
names.  £arh  of  the  genera  has  its  ntuiic,  and  the  spevius  arc  marked 
by  the  addition  of  some  epithet  to  tbo  numo  of  the  genus.  In  ibis 
manner  about  seventeen  bundi-cd  generic  names,  with  a  moderate 
number  of  specific  names,  were  found  by  Liimasus  suificient  to  desig- 
nate with  precision  all  the  species  of  vegetables  known  at  his  time." 
And  though  tbe  number  of  generic  names  baa  since  greatly  increased, 
it  has  not  iucreasud  iu  uaytluug  Uko  the  proportiuu  of  iho  muUiplic«r 
tion  of  known  species. 


CHAPTER  VIII. 


OF  CLASaiPICATlON  D¥   8EUS& 


1 1.  Tnoii  far,  wo  have  considered  llio  principles  of  scientific  claw- 
fication  so  far  only  as  relates  to  the  formation  of  natural  groups ;  and 
at  this  point  moat  of  those  who  have  attempted  a  theory  of  natural  ar- 
rangement, including,  among  tlio  rest,  Mr.  Wbcwell,  have  stopped. 
There  remains,  however,- another  and  a  not  less  important  purtiun  of 
the  theory,  which  has  not  yet,  so  far  aa  I  am  aware,  beon  systemati- 
cally treated  of  by  any  wTiter  except  M.  Cumte.  Ttus  is,  the  arrange- 
ment of  the  natural  groups  into  a  natural  series. 

The  end  of  Classification,  as  an  iustTuincnt  for  the  investigation  of 
nature,  is  (us  before  staled)  to  make  us  think  tif  ihyso  objects  togetlier, 
which  have  the  greatest  number  of  important  common  properties;  and 
which  tlierefore  we  have  ollenest  occasion,  in  the  course  of  our  induc- 
tions, for  taking  into  joint  consideration.  Our  ideas  uf  objects  are  tbua 
brought  into  the  order  most  conducive  to  the  successful  prosecution  of 
inductive  inquiries  generally.  But  when  the  purpose  is  to  facilitatA 
some  particular  inductive  inquiry,  more  is  required.  To  be  instru- 
mental to  that  purjiosc,  the  classiBcanon  must  liring  those  objects  to- 
gether, the  simultaneous  coutcmplaiiuQ  of  which  is  likely  to  throw 
most  light  upon  tiic  paiticular  subject.     That  subject  being  tbe  lawn 

*  Philotophy  ff  Hit  /nrfHch'tw  Sdtitetw,  L,  p.  M9. 
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of  some  phonomonoQ,  orBomo  set  of  cunaectcd  pbeuomma;  thu  very 
phenomciKHi  ur  »ct  uf  plH-'Huniona  'm  quoetioil  luust  bo  oboBcu  us  ihe 
ground  wark  of  the  claMulicatioD. 

Thf>  requifiitcij  of  a  cla-sfiification  iotonded  to  facilitate  tho  study  of  ■ 
pttnirulur  p}ioriomonuii,  an*,  first,  lu  bring  into  ouo  class  all  Kinds  of 
tilings  wbioi  exhibit  that  phenomenon,  in  whatever  variety  oi'  forms  i 
degree!  ;  and  secondly,  to  Birau^e  tlitwc  Kinds  in  a  series  accurdii 
to  the  degree  in  which  they  exhibit  it,  beginning  with  tbutte  whicl 
exhibit  moNt  of  it,  and  terminating  ivith  those  whirb  exhibit  leiiat. 
The  principal  example,  as  yet,  of  such  a  classification,  is  afibrded  by 
cntupurative  anatomy  and  pbyaiulogy,  IVom  which,  therefore,  our  illuo* 
iratious  »hall  be  taken. 

^  2.  Tbc  object  being  supposed  to  be,  the  iuvestigatiou  of  the  lanv 
of  animal  life  ;  the  first  step,  after  forming  a  distinct  conrepbou  of  the 
phenomenon  itself,  is  to  erect  into  one  great  class  (that  of  snimalfi)  all 
thu  known  K)nd»  of  beings  where  tliat  phenomcuon  presents  itself;  in 
however  various  combinations  iritb  other  properties,  and  in  however 
different  degrees.  As  some  of  these  Kinds  maniteet  the  general  pbe- 
senenoQ  of  animal  life  in  a  very  liigb  degree,  and  oihera  in  ou  iiudg* 
nifieant  degree,  barely  sufficient  for  reeogirition  ;  we  inufii,  in  the  next 
place,  arrange  the  rarionB  Kinds  in  a  steries,  following  one  another  ac- 
cording to  the  degrees  in  which  they  severally  exhibit  the  phonomeuoa ; 
beginning,  therefore,  with  man,  and  ending  with  the  most  imperfect 
lunds  of  zoophytes. 

This  is  merely  saying  that  wo  should  put  the  instances,  irom  which 
tlie  law  18  to  bo  inductively  collected,  into  the  order  which  is  implied 
in  one  of  the  four  Methods  of  Kxperimental  Inquiry  discussod  in  the 
preceding  Book ;  the  fourth  Method,  that  of  Concomitant  Variations. 
As  wo  formerly  remarked,  this  hi  often  the  only  method  to  which  re- 
course can  be  had,  with  Asuirance  of  a  true  conclusion,  in  rases  in 
which  we  have  but  limited  means  of  effecting,  by  artificial  experiments, 
a  feparation  of  circumHmncos  usually  conjoined.  Tho  principle  of  the 
method  is,  that  facta  which  increaae  or  diminish  together,  and  dimp{ie«r 
together,  are  either  cause  and  cfTcct,  or  effects  of  a  common  canae. 
Xvhen  it  has  been  oficertaincd  thot  this  relation  really  subsists  between 
the  variations,  a  connexion  betiveen  the  fact^  thcmselvea  may  be  con- 
fidently laid  down,  either  as  a  la%v  of  nature  or  only  as  an  empirical 
law,  according  to  ciicumslances. 

That  the  application  of  this  Method  must  bo  preceded  by  the  forma- 
tion of  such  n  series  as  we  have  described,  is  too  obvious  to  need  being 
pointed  fnit ;  and  the  mere  arrangement  of  a  set  of  objects  in  o  soriea, 
are«miiiig  to  the  degrees  in  which  they  exhibit  some  fact  of  which  we 
BTo  scckmg  the  law,  is  too  naturally  snggiwted  by  the  necessities  of 
our  indueli^'C  operations,  to  require  any  lengthened  illustratiou  here. 
Btit  there  are  csnes  in  which  the  arrangement  required  for  tlia  spitcial 
parpoflo,  becomes  the  determining  principle  of  the  clB»»ifi('.aiion  of  the 
■ame  objects  for  general  purposes.  This  will  niitnralty  and  properly 
)i«npen,  when  thooe  laws  of  tlie  olijects  which  are  sought  in  tlie  special 
Inquiry  enact  so  principal  a  part  in  the  general  character  and  history 
of  than  objcrts— exercise  so  much  inHuenco  in  determining  all  ihe 
MluMMMDOna  of  which  they  are  either  the  agents  or  the  ihearre — that 
lU  oAer  difforencea  oxiitling  among  the  objueta  are  finingly  regarded  ai> 
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mero  modifications  of  the  one  phenomenon  eoiight ;  eflects  'letermined 
by  the  cooperation  of  some  incidental  circumaianco  with  ihc  luwa  of 
thai  phenomenon.  Thus  in  the  case  of  aiiiniutud  hiiings,  thu  diiTeruuces 
between  one  clans  of  animals  and  another  may  reanonably  be  con- 
ndered  as  mere  modificatians  of  the  general  phenomenon,  animal  Hfe; 
lodifications  arising  either  from  the  different  degrees  in  which  iliai 
shenoroenon  is  mamfested  in  dificrent  animaU,  or  firom  the  intennix- 
ture  of  the  uff"cct8  of  incidental  causes  peculiar  to  the  nature  of  each, 
with  the  eflecis  produced  by  the  general  laws  of  life;  those  laws  still 
exerdsing  a  predominant  influence  over  the  result.  Such  being  the 
'Caie,  no  otber  inductive  inquiry  respecting  afiicaals  can  bo  successfully 
ried  oa,  except  in  subordination  to  tlio  groat  inquiry  into  the  uiii- 
vaxsal  laws  of  animal  life.  And  the  classiBcation  of  animals  best 
suited  lu  that  ono  purpose,  is  the  most  suitable  to  all  the  other  pur- 
of  zoological  science. 

§  3.  To  establish  a  classification  of  this  sort,  or  even  to  comprehend 
when  established,  requires  the  power  of  recognizing  the  eadential 
■hnilarity  of  a  phenomenon,  in  its  minuter  degrees  and  ol^scuror  forms, 
with  what  is  caHe<l  the  tatne  nheriomenon  in  the  greatest  perfection  ol 
its  development ;  that  is,  of  iaentilj-ing  wih  each  other  all  phenororna 
which  difler  only  in  degree,  and  in  pivpcrlies  which  we  suppeaM:  t(t  bo 
caused  by  difference  of  degree.  In  order  to  recognize  (his  identity, 
or  in  othmr  words,  this  exact  similarity  of  quality,  the  assumption  of  a 
lype^pecica  is  indispensuble.  We  must  centiidur  as  the  ty^ie  of  the 
uaas,  that  among  the  Kinds  included  in  it,  which  exhibits  the  properties 
constitutive  of  the  class,  in  the  highest  deg^e ;  conceiving  the  uthi->r 
varieties  as  instances  of  degeneracy,  as  it  were,  fVom  that  tyjw;  devia- 
tions from  it  by  inferior  intensity  of  the  charactcHslic  property  or 
iroperlios.  For  every  phenomenon  is  beat  studied  {catcTiM  panhtu) 
Where  it  exists  in  the  greatest  intensity,  it  is  there  that  the  effects 
which  either  depend  upon  it,  or  depend  upon  the  same  causes  with  it. 
will  hIko  exist  in  the  greatest  degree.  It  is  there,  consequently,  artd 
only  there,  that  those  eflbcts  of  it,  or  joint  affects  with  it,  can  become 
fully  known  to  us;  so  that  we  may  learn  to  recognize  their  smaller 
drgTRRs,  or  even  their  mere  rudiments,  in  cases  in  which  the  direct 
study  would  have  been  difficult  or  even  im[K)»sibIo.  Not  to  mention 
that  the  phenoniennu  in  its  higher  degrees  may  he  attended  by  eftects 
or  rollnteml  circumstances  wluch  in  its  smaller  degrees  do  not  occur  at 
all,  requiring  for  their  production  in  any  sensible  amount  a  greaior 
degree  of  intensity  of  the  cause  than  is  there  met  with.  In  man,  for 
example  (the  species  in  which  both  tlte  phenomenon  of  animal  and  that 
of  organic  liie  exist  in  ibo  bigheaC  degree),  many  subordinate  phe* 
nomena  develop  themselves  in  the  course  of  his  animated  exi&teure, 
which  the  inferior  varieties  of  animals  do  not  show.  The  knowledge 
of  those  prnperticg  may  nevertheless  be  of  great  avail  towards  the 
discovery  of  the  conditions  and  laws  of  tlie  general  phenomenon  of  life, 
which  id  common  bo  man  with  those  inferiur  aniuialu).  And  they  are, 
even,  rightly  con-sidered  as  properties  of  animated  nature  itself; 
because  they  may  evidently  bis  dSliatod  to  the  general  laws  of  ani- 
mated nature;  because  we  may  fairly  presume  thai  some  rudiments 
or  feeble  degrees  of  those  properties  would  be  ret^ognized  in  oil 
animals  by  more  perfect  organs,  or  even  by  mure  perfect  iuslrumenta, 


446 


0PBRATIO:C8   SIIBBIOIART    TU    tNUUCTIUN. 


Hiiin  one  ;  and  Vitcauso  tho»e  may  be  correctly  termed  proportio*  oi  « 
HiiH^,  wtiich  a  thing  exhihiin  exactly  in  proportion  as  it  beloDgs  to  the 
clfuw,  that  is,  in  prupaitiuu  as  it  possasses  tlie  mam  attributes  con- 
Rtitntivc  of  the  claM. 

§  4.  It  remains  to  consider  how  the  internal  distribution  of  the  seriea 
may  mo«t  properly  take  plaro :  in  what  manner  it  flhtmld  lie  div'ided 
into  Orders,  Families,  aim  Getiera. 

The  main  principle  of  division  must  of  course  be  natural  affinity; 
the  clnAiies  formed  must  he  natural  CToupii :  and  the  formation  of  theno 
]ia&  already  been  Hufficicntly  treated  of.  But  the  principles  of  natural 
grouping  must  bo  applied,  in  subordinatioti  tn  the  prinripl«  uf  a  natural 
aeries.  The  groups  must  not  be  ho  constituted  as  to  place  in  the  same 
group  things  which  ought  to  occupy  diifercnt  points  of  the  general 
scale.  The  precaution  neces-iary  to  ho  oliAerved  for  this  pnrpofie  ia, 
that  the  primary  divininns  must  be  grounded  not  upjii  all  diittinctitins 
indlteriuiiuatoly,  bm  upon  those  which  correspond  to  variations  in  the 
degree  of  the  main  phenomenon.  The  series  of  Animated  Nature 
ohould  be  broken  into  paiijt  at  the  exact  points  where  the  variation  in 
the  degree  of  intensity  of  the  main  phenomenon  (aa  mark<?<]  by  it« 
principal  character?.  Sensation,  Thought,  Voluntary  Motion,  &c.)  be- 
gins to  be  allcndcd  by  conspicuous  change!!  in  the  iniscellaneoua  prop- 
erties of  the  animal.  Such  well  marked  change*  take  place,  for 
example,  where  the  class  Mammalia  ends  ;  at  the  points  where  Fishes 
are  Reparated  from  Insects,  InKiic-lfl  from  Mollusca,  &c.  Wlicn  bo 
formed,  the  primar)'  natural  groups  will  compose  the  series  by  mere 
juxtaposition,  without  rediRirilmtion ;  each  of  them  correHpmiding  to 
a  definite  division  of  the  scale.  In  like  manner  each  fiunily  should,  it 
possible,  be  fto  subdivided,  that  one  portion  of  it  «hall  stand  higher  and 
the  other  lo\rer,  though  of  course  contiguous,  in  the  general  scale  [ 
and  only  when  tlii»  is  impossible  ia  it  allowable  to  ground  the  remain- 
ing  siibdiruion.4  upon  characters  having  no  determinable  connexion 
with  the  main  phenomenal]. 

Whore  the  principal  phenomenon  so  far  transcends  in  importance  all 
other  properties  on  which  a  clasitification  conid  be  grounded,  as  it  doe« 
in  the  ca5o  of  animated  existence,  any  considerable  deviation  from  the 
nde  luRt  laid  down  is  in  general  nufficienily  guarded  agaiuKl  by  the  first 
principle  of  a  tiatural  arrangement,  lliat  of  forming  the  groups  ac- 
coniing  to  the  most  important  characters.  All  attempts  at  a  scientific 
claseitirntion  of  animaU,  .lince  firHt  their  anatomy  and  physiology  were 
succc^fully  studied,  have  been  framed  with  a  certain  degree  of  in- 
stinctive reference  to  a  natural  series,  and  havu  accorded,  in  many 
more  points  than  they  have  differed,  with  the  classilicatiun  which 
would  roost  naturally  have  been  grounded  upon  such  a  series.  But 
the  accordance  has  not  always  been  complete,  and  it  still  is  often  n 
matter  of  discussion  which  of  several  claasifi  cations  best  aceorda  with 
the  true  scale  of  intensity  of  the  main  phenomenon.  M.  Comte,  for 
example,  btamca  Cuvier  for  having  formed  his  natural  groups  with  an 
undue  degree  of  reference  to  the  mndo  of  alimentation,  a  circumstance 
directly  ronnected  only  with  organic  life,  atnl  luuding  \o  an  arrange- 
ment most  inappropriate  for  the  purposes  of  an  invc>stigation  of  the 
laws  of  animal  lit>\  since  both  carnivorous  and  herbivorous  or  friigivo- 
rotu  animals  are  found  at  almnii  every  degree  in  the  scale  of  animal 
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pcrfoction.  M.  Comte,  with  much  ap]*arent  reason,  gives,  on  thoM 
grounds,  jfreatly  the  preference  to  the  classification  framed  by  M.  de 

'  Blaiiivitic ;  as  nsfiroscnling  corroctly,  by  tho  more  urder  of  the  groups, 
ttie  flucceftAive  dngenni-ary  of  animal  Diuuro  &om  its  highest  to  its  most 

^^U3>cifect  exemplificatiou. 

^^Vf  5.  AclaMificationof  any  largo  ptntion  of  the  Bold  of  nature,  in  con- 
formity to  the  foregoing  principles.lia*  hitherto  been  found  practicable 
only  in  one  gmat  instance,  that  of  antma.l!i.  In  tlie  case  even  of  vogo- 
tables.  tho  natural  arrangemcot  has  nut  been  carried  beyond  the  forraa- 
don  of  natural  groupa.  NuluralisLa  hove  found  and  probably  will 
cotitinun  to  tiiid  it  impouible  to  form  thoso  groups  into  any  soriea,  the 
terms  of  which  con'espond  to  roal  gradations  in.  tho  phenomenon  of 
vegututive  or  organic  life.  Siicb  a  difference  of  degree  may  bo  inicod 
between  the  class  of  Vascular  Plants  and  that  of  Cellular,  which 
includes  lichenn,  atgu^,  aiitl  otlicr  bubatancos  wliosu  urgauizotion  is 
simpler  and  morn  nidimentary  than  that  of  the  higher  order  of  vegeta* 
bias,  and  which  therefore  approach  nearer  to  mero  inorganic  nature. 
But  when  we  rise  much  above  this  point,  we  do  not  find  any  recogttiz- 
ablo  difference  in  the  degree  in  which  different  plants  possAu  the 
properties  of  organization  und  life.  The  dicotyledonos  and  the  moito- 
cotylodonen  are  diilinct  natural  groups,  but  it  cannot  be  Baid,  even  by 
a  metaphor,  that  the  former  are  mora  or  less  plants  than  tho  latter. 
The  palia-trou  and  the  oak,  the  ro»c  and  the  tulin,  are  organized  aud 
vegcLatft  in  a  different  manner,  but  certainly  not  m  a  different  degree. 
The  natural  ctassili cation  of  vegetables  must  therefore  continue  to  he 
raade  without  refeienco  to  any  scale  or  scries ;  and  tho  whole  vegetable 
kingdom  must  form,  as  it  docs  in  M.  Comte's  arrangement,  one  single 
Htep  or  gradation,  the  lowest  of  all  in  the  series  of  organized  beings. 
scientifically  constructed  fur  tho  purpose  of  facilitating  the  investiga* 
Ciou  of  llio  laws  of  organic  life. 

Although  the  scientific  arrangomonts  of  organic  nature  aJford  as  yet 
the  inily  complere  example  of  the  true  principles  of  rational  classificB- 
lion,  whether  as  to  the  formation  of  groups  or  of  series,  those  principles 
are  applicable  to  alt  ctwes  in  which  mankind  ore  called  upon  to  bring 
tho  various  parts  of  any  excen-iive  subject  into  mental  coordination. 
They  are  as  much  to  the  point  when  objects  ar«!  to  he  classed  for 
purjwses  of  art  or  business,  as  for  tbusu  of  science.  The  proper 
arrangement,  for  example,  of  a  code  of  laws,  depends  upon  the  same 
scientific  conditions  as  the  classifications  in  natural  history;  nor  could 
there  bo  a  better  preparat<:)ry  disciplino  for  that  imporlaril  function, 
than  the  study  of  the  principles  of  a  natural  arrangement,  not  only  in 
the  abstract,  but  in  their  actual  applicatirm  to  the  ciass  of  phenomena 
for  which  they  were  first  elaborates,  and  which  arc  still  the  beat  school 
for  learning  their  use.  Of  this  the  great  authority  on  codification, 
Beutham,  was  perfectly  aware :  and  his  early  Fragment  on  Goeemmcnt, 
tho  admirable  introduction  to  a  series  of  writings  unequalcd  in  their 
peculiar  department,  contains  clear  and  just  views  (as  far  as  they  go) 
on  the  meaning  of  a  natural  arrangement,  such  as  could  scarcely  have 
occurred  to  any  one  who  lived  anterior  to  the  age  of  Linneeua  and 
Bomord  de  Juasieu. 


BOOK  V. 

ON  FALLACIES. 


*  11  !eiir  Miubh)  qa'il  u'jr  ■  q»'i  douter  pu  (mntxiile,  et  qu*i]  nV  n  qn^  din  en  giottu 
qn«  tKtn  natiue  em  tnfiraifl ;  qnc  no<i«  tapht  m  plein  d'aveujttemftnt  -,  qu*il  ^t  avoir  m 
RTnnd  sotnttcM  deCouv  dp  sn  pi4jngte.«tBiitiTa  chow*  Mtnbl^ea.  lb  peoMiU  que  c«li 
■uflit  fiour  lie  plus  »a  Iziaat^t  o^-tluirtT  A  una  wna.  et  piuir  i^e  plus  *«  Irompur  du  loul.  II  w 
•utEt  piu  d«  dirs  que  I'eapiil  ml  foible,  il  faut  liti  [liira  seiiLir  see  foible aecs-  Ce  n'e9l  pu 
•net  de  dii*  qu'il  eft  mjet  a  rerreur.  il  faut  lui  dteuUTiii  m  quoi  consiMeot  aoi  emam." 
-Malkihakobk,  Jt*chircht  d»  I*  Vinti. 

**  £niUD  Doo  modo  affirtnando  et  nefsodo.  Md  etiaia  eeotioido,  M  in  ucilA 
cOfitottODO  coDlmgU."— iloaiM,  C'Mywtorw  ntv  Ltgica,  ch.  r. 


CHAPTER  L 


OP  PAtXACTFJI  IV  GEKRBAL. 


§  1.  It  is  a  maxim  of  the  schoolmcu,  iliut  "  contrarionim  eadem  est 
Bcientia:"  wc  uever  realljr  kouw  what  a  ihini;  is,  uulem  we  are  also 
able  to  ^vo  Q  aiiflicioTit  account  of  iia  opposite.  Conformably  to  thin 
maxim,  one  consid«roblo  section,  in  moflt  treatises  on  Lo^c,  is  dovoted 
lo  the  subject  of  Fallaciiw;  and  tho  practice  ia  too  well  worthy  of 
observance,  to  allow  of  our  departing  from  il.  The  philosophy  of  rea- 
BoDiDg,  to  be  cuinplcte,  ought  to  comprise  the  theory  of  bod  as  w^  m 
of  good  reasoning. 

We  have  endeavored  to  aaccrtain  tlie  principles  by  which  tho  suffi- 
ciency of  any  proof  can  be  tested,  and  by  which  the  nnturo  and  amount 
of  evidence  needful  to  prove  any  given  conclusion  can  he  dciemiitiod 
bofbrchand.  If  tlicso  priuciplce  wore  adhort-d  lo.  ihco  although  the 
nutnbor  and  value  of  the  tnitlis  aRC(irtain«»d  would  bo  limited  by  the 
opportunities,  or  by  the  induatry,  ingenuity,  and  patience,  of  the  iodi- 
vidual  inquirer,  at  leaal  error  would  uut  be  embraced  instead  of  truth. 
Rut  tho  general  consont  of  mankind,  founded  upon  all  Uieir  cxporieDce, 
vouchps  for  their  being  far  indeed  from  even  this  negative  kind  of 
perfection  in  the  employment  of  their  reaftoniog  powers. 

In  the  conduct  of  life — in  the  ordinary  businesA  of  mankind— wrong 
inferenro«,  incorrect  inlerpretatioDS  oi'  experience,  unless  after  much 
culture  of  the  thinking  faculty,  are  absolutely  incntablo :  and  with 
most  people  after  the  highest  dogroo  of  culture  itiey  over  ntlain  (imlwa 
whero  the  events  of  their  daily  life  supply  an  immediate  corrfclive), 
such  erroneous  infcrunces  are  as  frequeut  if  not  more  frequent  than 
correct  inferences,  correct  iuterjiretaiions  of  ospcrionce.  Kven  in  the 
Bpecnlations  to  which  the  highest  intellects  ttystemalicaily  devote  them* 
selves,  and  in  reference  to  wliicli  the  cullectivo  mind  of  tho  scientific 
world  is  always  at  hand  to  aid  the  efforts  and  control  the  aberrations 
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of  individuals,  i(  is  only  from  the  more  perfect  sciences,  from  lliOfse  of 
which  the  aubjcct  matter  is  the  least  complicated,  that  opinions  not 
resting  upon  a  correct  induction  have  at  length,  gonornlly  speaking, 
been  expelled.  In  the  departments  i>f  inrpiiry  relating  to  llie  inoro 
complex  phenomena  of  the  universe,  and  especially  those  of  which  the 
HHgcct  is  man,  whether  as  a  moral  and  intellectual,  a  suciol,  or  even 
H^  physical  being ;  ilie  diveraity  of  opinions  still  prevalent  among 
uutructcd  persons,  and  the  equal  conliaonco  with  which  those  of  tlie 
most  contiaj-y  ways  of  thinking  cling  to  their  respective  tenets,  are  a 
iTQof  not  only  that  right  modes  of  philosophizing  ore  not  yet  generally 
adopted  on  those  subjects,  but  that  wrong  oncH  aie ;  that  philosophera 
havu  nut  oidy  iu  general  missed  the  truth,  but  have  ofYoii  embmcod 
error;  that  oven  the  most  cultivated  portion  of  our  species  have  not 
yet  teamed  to  abstain  from  drawing  cunclusionn  for  which  the  evidence 
ifl  insutHcicut. 

The  only  complete  safeguard  against  reasoning  ill,  is  the  habit  of 
reasoning  well ;  fumiliarlcy  with  the  priuciples  at  correct  reasoning, 
and  praciico  in  applying  ihrwe  principles.  It  is,  however,  not  unim- 
portant to  consider  what  are  the  moot  common  modes  of  bad  reasoning ; 
by  what  appearances  the  mind  is  most  likely  to  be  seduced  from  the 
obAervanco  ortruej)rinciples  of  induction  ;  what,  in  short,  are  the  most 
common  and  most  dangorous  vaiietics  of  Apparent  Evidence,  whereby 
men  are  misled  into  opinions  for  which  lliere  does  not  exist  evi 
denca  really  conclusive. 

A  catalogue  of  the  varieties  of  apparent  eWdonco  M'hich  are  not  real 
evidence,  is  an  enumeration  of  Fallacies.  Without  mich  an  enumera- 
tion, thciwfoiv,  the  present  work  would  bo  wanting  in  an  essential 
point.  And  while  writers  who  included  in  their  theory  of  reasoning 
nothing  more  than  ratiocination,  have,  in  utnsistoncy  with  tliis  limita- 
tion, confined  their  remarks  to  the  fkllaciea  which  hai-e  their  scat  in 
that  portion  of  the  process  of  investigation  ;  we,  who  profess  to  treat 
(rf  tho  whole  process,  must  add  to  our  directions  for  performing  it 
rightly,  warnings  against  performing  it  wrong  in  any  of  its  parts : 
wnethcr  the  ratiocmative  or  tho  expcrimeutal  portion  of  it  be  in 
fault,  or  tho  fault  lie  in  dispensing  with  ratiocination  and  induction 
altogether. 

§  3.  In  considering  the  sources  of  unfounded  inference,  it  is  tm- 
Tiecessary  to  reckon  the  errors  which  arise,  not  ixom  a  wrong  metliod, 
or  even  from  ignorance  of  the  right  one,  but  from  a  casual  lapse, 
through  hurry  or  inattention,  in  the  application  of  the  true  principles 
of  induction.  Such  errors,  like  the  accidental  mistakes  in  casting  up 
a  sum,  do  not  call  for  philosophical  analysis  or  classili  cation ;  theo- 
retical consideratiims  can  throw  no  light  upon  tlie  means  of  avoiding 
them.  In  the  present  treatise  our  attention  is  required,  not  to  mere 
incxpertneae  in  performing  the  operation  in  the  right  way,  (the  only 
remedies  for  which  are  increased  attention  and  more  sedulous  prac- 
tice,) but  to  the  modes  of  performing  it  in  a  way  fundamentally 
wrong;  tho  conditions  under  which  the  human  mind  persuades  itselt 
that  it  has  sufficient  grounds  for  a  conclusion  which  it  has  nut  arrived 
at  by  any  of  tho  legitimate  methods  of  induction — which  it  has  nut, 

E'  '  or  overbastilj,  endeavored  to  test  by  those  legitimate 
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^  3.  Tliere  is  anoiher  branrb  of  what  may  bu  called  iho  Fliilosopby 
o(  Rmir,  wbich  must  be  mentioned  here,  though  unly  tu  he  cxcludetl 
frura  our  subjuct,  Tho  Bourtcs  of  erroneous  opinions  are  two-fold, 
norut  and  inieUectua).  Of  these,  the  mural  do  not  foil  within  tho  com- 
paKs  of  Urn  work.  They  may  be  classed  under  two  j^cmltuI  heads; 
l])difreroni:e  to  the  nttainment  of  tnith,  and  Jiias:  of  which  tost  tho 
mont  common  case  in  that  iu  wbich  we  are  biased  by  oui'  wi^ihes;  but 
the  liubiliiy  'm  alrau«t  as  gioat  to  the  undue  udopiion  of  a  conclusion 
which  is  disagreeable  to  us  a»  of  one  which  la  agreeable,  if  ii  bo  nf  a 
uaturo  to  bring  into  action 'any  of  the  etronger  passions.  Persona  ol 
timid  chumcter  are  the  more  prediftposed  to  believe  any  »liitement,  the 
more  it  is  calculated  tu  alarm  them.  Indeed,  it  is  a  p-fvchuloTical  law, 
deducible  li-om  the  moM  general  lan*e  of  the  mentui  cunatitutlou  ul 
man,  that  any  strong  passion  renders  us  credulous  as  to  the  oxbieuce 
of  objrcw  diiimblt*  lo  nxcito  it. 

But  iho  moral  causes  of  our  ojnnioiw,  thuuitli  real  and  mo«*l  puweffid. 
are  but  remote  causes:  ibey  do  not  act  inmiediately,  but  by  moans oi 
the  intellectual  causes ;  to  which  they  bear  the  same  relation  that  the 
circumstances  culled,  in  the  liieury  of  uiedicine,  jyrf<fi*]/o3ing  causes, 
hear  to  fxcithg  causes.  Indifference  to  truth  cannot,  in  and  by  tt£«U^ 
produce  erroneous  belief;  it  operates  by  preventing  iliu  mind  from 
collecting  the  proper  evidences,  or  from  applying  to  tbem  the  tost  of  i 
legitimate  and  rigid  induction  ;  by  which  uniisjtion  it  is  exposed  unpro- 
tected to  the  influence  of  any  species  of  apparent  evidence  which 
occurs  spontaneously,  or  which  is  elicited  by  that  smaller  quantity  oi 
trouble  which  the  mind  may  be  not  unwilling  to  take.  As  Uttltt  is 
Bias  Q  direct  source  of  wTuug  conclusious.  We  cannot  believe  a 
proposition  only  by  wishing,  or  only  by  dreading,  lo  believe  it.  The 
most  violent  inclination  to  find  a  set  of  propositions  tiiie  will  not  en»hlc 
the  weidtest  of  mankind  to  believe  tliem  without  a  vestige  of  iniel- 
Icclnal  grounds,  without  any,  even  apparent,  evidence.  It  can  gnly 
act  indirectly,  by  placine  the  intellectual  grounds  of  belief  in  an  in- 
coniplete  or  distorted  shape  l>efure  his  eyes.  It  mokes  him  shrink 
from  the  irksome  labor  of  a  rigorous  iuducticu,  when  be  has  a  inis- 

fi%'ing  that  its  result  may  be  disagreeable :  and  in  such  exaniinacion  as 
c  docs  institute,  it  makes  him  exert  that  which  u  in  u  certain  measure 
vohintary,  his  attention,  unfairly,  giving  a  larger  share  of  it  to  the 
evidence  which  seems  favorable  to  the  desired  conclusion,  a  smaller 
to  that  which  seems  unfavorable.  And  tho  liko  when  Uie  bios  Ditsea 
not  from  desire  Imt  fear.  Although  a  person  afrnid  of  ghostii  believm 
that  ho  has  seen  one  on  evidence  wonderfully  inade<|ualc,  he  does  not 
believe  it  altogether  without  evidence  ;  he  has  perceived  some  unusual 
appearance,  while  passing  ilirough  a  church-yard :  he  saw  sometKiog 
start  up  near  a  grave,  which  looked  white  in  tho  uKHuishino.  Thus 
every  erroneous  inferonce,  tJiongh  originating  in  moral  causes,  involves 
the  inlellectTial  operation  of  admitting  insufficient  evidence  as  suflicient ; 
and  whoe%-er  was  on  his  guard  agaiust  all  kinds  of  inconclusive  evidence 
which  can  lie  mistaken  for  conclusive,  would  be  in  no  danger  of  being 
led  into  error  even  by  the  «tn>nge»t  bias.  There  have  been  minds  so 
strongly  fortified  on  the  intellectual  side,  that  they  ooiiid  not  blind 
thein»elvee  to  ttie  light  of  truth,  however  really  desirous  of  doing  «o  ; 
they  could  not,  with  all  the  inclination  in  the  world,  pass  off  upon 
ihemsclves  bad  arguments  for  good  ones.     If  the  sophistry  of  the  iu- 
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loDect  could  be  rendered  irapoMtblu,  Umt  of  the  fuultngs,  having  no 
uutnuneiit  to  work  with,  would  be  powerleu.  A  cumpreliettaive 
dannticaiion  of  all  those  things  which,  not  being  cvidooco,  aro  liuble 
to  appear  such  tu  thu  understanding,  will,  lliercfore,  inchtdu  all  (.'rrun 
ofjuogment  arising  from  moral  cauites,  to  thci  cxcJiwion  only  of  errors 
of  practice  committed  against  better  kiiuwledj^e. 

To  examine,  then,  tbu-  various  kinds  of  apparent  evidence  which  are 
not  evidence  at  all,  mid  of  apparently  conrliuive  evidonee  whicb  do  not 
really  amount  to  conclusivuiieaii.  is  the  object  of  that  part  of  our  inquiry 
into  which  wc  are  about  to  enter. 

The  Riibjoct  lit  not  l>eyond  the  compass  of  claaaihcation  and  compro* 
hauitive  survey.  The  things,  indeed,  which  are  not  cvJdunce  of  any 
given  conclusion,  arc  munifeaily  endless,  and  thio  negniive  property, 
having  no  dopendenco  upon  any  positive  ones,  cannot  be  made  the 

uudwork  of  s  real  cliusificutiuu.  But  tliu  thingi  wliich,  not  being 
nc-o,  ara  BUiiceptible  of  hewing  mistaken  for  it,  are  capal>le  of  a 
ification  having  reference  to  the  po«itive  property  which  they 
poaaew,  of  appearing  to  bo  evidence.  Wo  way  arrange  them,  at  our 
choice,  on  oitner  of  two  principles ;  according  to  thi>  cause  which  makes 
them  appear  evidence,  not  being  ao :  or  according  to  the  piuticular 
kind  oi  evidence  which  ibey  simulule.  Tlie  Classification  of  Fallacies 
which  will  be  attemped  in  the  ensuing  chapter,  is  founded  upon  tfaase 
eonsideratiuos  jointly. 
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CHAPTER  II. 


mj^asmcATioN  or  faixacibb. 


§  1.  In  attempting  to  establish  certain  general  distinctions  which  shall 
mark  out  from  one  another  the  various  kinds  of  Fallacious  KvidoncOf 
we  propose  to  ourselves  an  altogether  diScront  aim  from  that  of  sev- 
eral eminent  thinkers,  who  have  given,  under  the  name  uf  PuUtical  or 
otlier  Fallacies,  a  mere  enumeration  of  a  certain  number  of  erroneous 
opitiions ;  false  general  propositions  whicb  happen  to  be  often  met  witli ; 
loci  coinmunet  of  bad  arguraeots  on  some  particular  subject.  Logic  ii 
not  concerned  with  the  fatso  opinions  which  men  happen  to  entertain, 
but  with  the  manner  in  which  they  come  to  entertain  them.  The  quea- 
don  fur  us  is  not,  what  facts  men  have  at  any  time  erroneously  supposed 
to  be  proof  of  certain  other  facta,  but  what  property  in  the  facts  it  was 
which  led  them  to  this  mistaken  supposition. 

When  a  fact  is  supposed,  although  incorrectly,  to  be  evidentiary  of, 
or  a  mark  oC  some  other  fact,  there  must  be  a  cause  of  the  error;  the 
suppoood  evidentiary'  fact  must  be  connected  in  some  pnnicnlBr  manner 
with  the  fact  of  which  it  is  deemed  evidentiary,  must  stand  in  some 
particular  relation  to  it,  without  wbich  reluliou  it  would  not  be  regarded 
m  that  light.  The  relation  may  f^ither  be  one  resulting  from  the  simple 
contemplation  of  the  two  facts  side  by  side  ^vith  one  another,  or  It  may 
depend  upon  some  process  of  ouj'  own  mind,  liy  which  a  previous  asso- 
ciation has  been  established  between  them.  Some  peculiarity  of  rela- 
tion, however,  there  mu^it  be ;  thu  fact  %vluch  can,  even  by  tlie  tvildest 
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aberration,  bo  supposed  to  prove  another  fact,  must  statiJ  io  »oam 
special  ponition  with  regard  to  it;  and  if  wo  could  ascertain  and  define 
that  special  poaitioD,  we  should  perccivo  tho  ariKin  of  tho  error. 

W'f  caiiiiut  reffurd  one  fact  as  evidentiary  of  another  utdoss  we 
believe  that  the  two  nre  always,  or  iu  tbe  tnajorily  of  cases,  coojotned. 
If  we  believe  A  lo  be  tvidentiury  of  B.  it  whim  wu  sec  A  we  am 
inclined  lo  infer  B  5t)m  it,  tlic  reason  is  because  we  behere  that  wliere- 
erer  A  in,  B  also  either  always  or  fur  iho  moet  part  exists,  either  as  an 
antecedent,  a  cunscqucnl,  or  a  concomitant.  Ifwhcn  wo  sec  A  wo  are 
inclined  not  to  expect  H.  if  we  believe  A  tn  be  evidentiary  of  the  absence 
of  B,  it  is  because  we  believe  that  where  A  ia,  B  either  is  never,  or  at 
least  Hcldum,  found.  Erroneoun  conclusions,  iii  short,  do  leaa  than 
correct  conclusionti,  have  an  invariable  relation  to  a  general  formula, 
either  expressed  or  tacitly  implied.  When  we  infer  aorae  fact  from 
some  other  fact  which  doca  uot  really  prove  it,  wc  either  have  admitted, 
or  if  We  maintained  conxiAtoncy,  oug;lit  to  admit,  some  groundless  gen- 
eral proposition  respecting  tbe  conjunction  of  tlie  two  phenomena. 

For  every  property,  therefore,  in  facta,  or  in  our  mode  of  coneidering 
facts,  which  leads  us  to  believe  that  they  are  habitually  conjoined  when 
they  are  mrt,  or  that  tlicy  are  not  when  in  reality  they  arc.  there  is  a 
corresponding  kind  of  FnUacyj  and  an  enumeration  of  Fallof^ea  would 
consist  in  a  specification  of  those  properties  in  facts,  and  thoee  pecu- 
liarities in  our  mode  of  considering  them,  which  give  rise  to  thta  erro- 
neous opinion. 

^S.  To  begin,  then;  the  suppoecd  connexion,  or  repugnance,  between 
the  two  facts,  may  either  bo  a  conclusion  from  evidence  (that  is,  from 
some  otlier  proposition  or  propositions)  or  may  be  admitted  without 
any  such  ground;  admitted,  a«  the  pliraso  is.  on  its  ovm  evidence:  etn- 
bmced  as  self-evident,  as  an  axiomatic  trutlj.  This  gives  rii)u  to  Uic  first 
great  distinction,  that  between  Fallacies  of  Inference,  and  Fallacies  o( 
simple  Inspection.  In  the -latter  division  must  be  included  not  only 
all  cases  in  which  a  proposition  is  believed  and  held  for  tnie,  litcraUy 
without  any  extrinsic  evidence,  either  of  specific  experience  orgenerat 
reasoning;  but  those  more  frequent  coses  in  which  simple  inspectioii 
creates  a  pretumption  in  favor  of  a  proposition;  not  sufficient  for  bolieC 
but  sufficient  to  causa  the  strict  pnnciples  of  a  regular  induction  to  be 
dispensed  with,  and  creating  a  predisposition  to  b'cHevc  it  on  e%'idence 
which  would  be  seen  to  be  insufficient  if  no  such  presumption  oxiated. 
This  class,  comprehending  the  whole  of  what  may  be  termed  Natural 
Prejudices,  and  which  I  shall  cull  indiflcriininately  Fallacies  of  Simple 
Inspection  or  Fallacies  u  priori^  shall  be  placed  at  tho  head  of  our  list. 

Fallacies  of  Inference,  or  erroneous  conclusions  irom  supposed 
evidence,  must  be  subdivided  according  to  tlie  nature  of  the  upparcDt 
evidence  from  which  tho  conclusions  are  drawn ;  or  {what  is  the  same 
thinf^.)  according  to  the  particular  kind  of  sound  argument  which  the 
fiillacy  in  question  simulates.  But  there  is  a  distinction  lo  be  first 
drawn,  which  does  not  answer  tn  any  of  tlio  divisions  of  sound  argii- 
ments,  but  arises  out  of  the  nature  of  bad  ones.  Wc  may  know 
exactly  what  our  eWdence  is,  and  yet  draw  a  false  conclusion  from  itj 
we  may  conceive  precisely  what  our  pri^mtsses  are,  what  alleged  mat- 
ters of  fact,  or  general  prmciplos.  arc  the  foundation  of  our  inference ; 
and  yet.  because  tho  premiase«  are  false,  or  because  we  have  inferred 
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ihim  Uicm  what  they  will  ubt  suppurl,  our  conclusion  may  "^^  erro 
DeotiA.  Hut  a  casB,  perhajiH  even  more  frequent,  is  thai,  in  whirh 
the  cjTor  arises  Irom  not  conceiving  our  preinijwes  wiili  Atie  cIcameM, 
that  ia,  (a»  shutvu  in  the  preceding  book.*)  with  duu  fixity :  fumiini; 
oau  conception  of  our  eviclonct;  whon  we  coltoct  or  receire  il,  and 
another  when  we  make  nse  of  it ;  or  unadvifiedly  and  in  goncral  un- 
consciously 8ul>stitutini(,  OB  we  proceed,  diB'erent  prvmissuit  iti  the 
place  of  ihoait  with  which  wo  act  out,  or  a  different  r^ocluttion  for  thai 
which  we  undertook  to  prove.  This  givos  cxisteace  to  a  claas  offaJ- 
laciofl  which  may  bo  justly  tertned  Fallacies  of  Confusion;  coinpro- 
hending.  anion;^  otliord,  all  tboRo  which  hare  their  sourco  in  lan^age, 
whether  arising  &um  the  vagueneiifl  ur  ambiguity  of  our  icnna,  or  from 
r^itual  associations  with  theiu. 

When  the  fallacy  is  not  one  of  Confusion,  that  is,  when  the  pi-opo- 
aition  hchcved,  and  the  evidence  on  which  it  U  boUcvt-d,  are  stoadily 
apprehended  and  unambiguously  expressed,  there  remain  to  be  mado 
twucrosfi  divi^ioiu,  givini;  rise  to  four  classea.  The  Apparent  Endence 
may  bo  either  particular  facta,  or  foregone  gettcrahzatiotid ;  that  i«, 
the  process  may  ttimulato  oither  ^implo  Induction,  or  Dodnction:  and 
again,  thu  evidence,  whether  connisting  of  facts  ur  general  propoaitioos, 
may  Imj  false  in  ilsclC  or,  being  true,  may  fiiil  to  hear  out  the  conclu- 
«on  attempted  to  ho  founded  upon  it.  This  gives  us,  first,  Fallac-ies 
of  Induction  and  Fallacies  of  Oeduction,  imd  then  a  subdivision  of 
each  ni'  [liosf,  according  m  ilie  &uj<poaed  evidence  is  false,  or  true  hut 
inconclusiTe. 

Fallacies  of  Induction,  whero  the  facts  upon  which  the  induction 
proceeds  are  erroneouB,  may  bu  lerined  Fallacies  of  Obaenfation.  The 
terra  is  not  strictly  accurate,  or  rather,  not  accurately  coextensive  with 
the  ctasH  of  fallaciBH  which  I  propose  to  designate  by  it.  Induction  is 
not  always  gn>undt'd  upon  facts  immediately  obsem-cd,  but  soiuctiinet 
upon  fnclj;  inferred :  ana  when  those  hist  are  erroneous,  the  error  is  not, 
in  the  literal  seuso  of  tho  term,  an  iofitaucc  of  bad  observation,  but  of 
bad  iufcreiice.  It  will  be  ronvcnieni,  however,  to  make  only  one  clasi 
of  all  the  inductions  (»f  which  the  error  lies  in  not  sufHciently  ascer- 
tainingtbe  facts  on  which  the  theory  is  grounded;  whether  the  cause 
of  faihire  be  mal-ob8en,-aiion,  or  simple  non-olwervaiion,  and  whether 
the  mnl-obner^'ation  bn  direct,  or  by  mctana  of  intertnediuic  marks 
whicb  do  not  prove  what  they  «to  supposed  to  prove.  And  in  the 
absence  of  any  comprehensive  term  to  denote  the  oacertainment,  by 
wluitevcr  raoniu,  of  tho  facta  on  which  an  induction  is  grounded,  I  will 
Tcnturo  to  retain  fur  thits  clajw  nf  faUitcies,  under  tho  explanation  already 
pven,  the  title,  Falhtcies  of  Observation. 

The  other  class  of  inductive  fallacies,  in  which  the  facts  are  con'ecl, 
but  the  conclusion  not  ^vamuitcd  by  them,  are  properly  denominated 
Fallacies  of  Generalization:  and  tho<ie,  ngain,  fall  into  '\'ariaus  subor- 
dinate classes,  or  naCuml  groups,  some  ot  which  will  bo  enumerated 
in  their  proper  place. 

When  we  now  turn  to  Fallacies  of  Deduction,  namely,  those  modes 
of  incorrect  argumentattun  in  wliich  thu  premisses,  ur  some  of  them,  are 
generul  pro]>neiitiona,  and  ilie  argument  a  ratiocination ;  we  may  of 
eouTie  Bubdinda  tliisse  ahio  into  two  species,  similar  to  the  two  preced* 
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tnr,  nninely,  tboso  which  imKooil  on  fhhe  premissos,  mid  thcwo  of 
which  ihc  i>remisses  tlioagn  mic,  do  nnr  mipport  the  rondusion.  But 
nf  thofie  8pi><!ioi4,  thi>  first  must  necessarily  Ihll  within  some  ana  nf  the 
henils  ulrcatly  enumerated.  For  the  Prrnr  tuust  \te  either  in  ibow 
preiniJWM*)'  which  are  fjenonil  pnipnsitions,  or  in  ihow  which  assett 
individual  facts.  In  the  fonner  rti«e  it  i*  nn  Indurtivo  Fallacy,  of  one 
or  the  uthor  clasft ;  in  the  latter  ii  is  a  Fallaey  of  Ohsenation  :  ind««s, 
in  ptther  cann,  the  erronoouB  premise  ha:t  hren  aasumed  on  (timple 
iiiapection,  in  which  case  the  fallacy  iw  a  priori.  Or.  finally,  the  prem* 
isscft,  of  whichcirer  kind  they  an?,  may  never  have  been  conceived  in 
»o  distinct  a  manner  ax  to  prodnce  any  clear  conDciouttnefM  by  whai 
raeaim  they  wero  arrived  at ;  ns  tn  the  cajie  of  what  h  csllcf)  reasoning 
in  a  circle:  and  then  the  fiillacy  is  of  Oonftision. 

There  roniains,  therefore,  ae  the  only  clas*  of  fnilacies  havini^  P*^P~ 
eHy  their  iKut  in  deduction,  llio^e  in  which  the  prcmisites  of  the  rado- 
cinotion  do  not  hetur  nut  itH  ronrhi-sion ;  thn  vnrinud  rases,  in  short, 
of  Ticinus  argumentation,  provided  n^inst  by  the  rnlea  of  the  syllogism. 
Wc  shall  call  these,  Fnilacies  nf  lluliocinatiou. 

Wo  have  tlnw  five  diatinguishablo  c l-uwes  of  fallacy,  'K*hich  may  be 
expressed  in  the  following  xynopiic  table  : — 

1.  F>lbciM  jjnvi. 
iDdDCliTA  f  S.  Pallacin  orObMrvMloa 

Katlacks  (3.  FnUaciM  orOsaan}iMtiiM. 

Ku3i°  I  *•  ^■'^'■c»  <^  R«0«cio«uatt. 
...     5.  Fallacies  oT  CoaAimiiD. 


of  Simple  luspection 


rUbdM 


of  InferracD . 


'fron  evidence 
dlttinclly  COD' 

Iroa  ertdoiMe 
inilwliitctiy 
conccitM 


^  3.  We  must  not,  however,  expect  to  find  that  men's  actnal  erms 
always,  or  even  commonly,  fall  so  unmiHtakably  nnder  eome  one  of 
these  clomes,  as  to  he  incapable  of  belni(  referred  to  any  other.  Erro- 
neous argnmenTs  do  not  admit  of  snch  a  aharply  cat  dn-imon  as  ralid 
argiunents  do.  An  ari^ument  fidly  aiated,  \\*ith  all  itA  tUepA  distinctly 
Bet  out,  in  language  not  suscejitiblo  <)f  mtsunderslaDding,  mnxt,  if  it  be 
errcmeouA,  be  so  in  Home  one,  and  one  onlv,  of  these  (ivo  raixles;  or 
indeed  of  the  first  four,  since  tlic  lifth,  on  such  a  suppowitinn.  would 
ranish.  Uul  it  is  not  in  the  nature  of  bad  reasoning  to  express  ita^ 
thus  unamhij^uously.  When  a  iMiphist,  wheftw^r  ho  w  imposing  upon 
himwlf  or  olteniptin;;  lo  ininiiBc  upon  othere,  can  be  con-simined  to 
throw  his  iophinirA-  into  ho  distinct  a  form,  it  needs,  in  a  largo  prupor- 
tion  of  cases,  no  further  exposure. 

In  all  arguments,  everywhere  but  in  the  schools,  some  of  the  liulu 
an*  anppreiirted  ;  ti  fortiori  when  the  arguer  either  intends  to  doceiTP, 
or  19  a  lame  and  inexpert  thinker,  little  accusiomed  to  bring  his  rea- 
Riming  processes  tu  any  test :  and  it  is  in  those  ateps  of  the  i-ensoning 
which  are  mule  in  this  tacit  and  half-ronscioiia,  or  even  wholly  uncon* 
Rcious  manner,  that  the  error  oftenost  lurks.  In  order  to  detect  the 
fallacy,  the  proposition  thus  silently  assumed  mu«l  be  supplied ;  but  the 
reaaoner,  mont  likely,  has  never  really  asked  himself  what  he  wa?  as- 
suming :  his  confutcr,  if  unable  to  extort  it  from  him  by  the  Socmtic 
mode  of  interrogatitm,  must  Uimsell'judge  whul  the  supprenaud  premiss 
ought  to  be  in  order  to  support  the  conrlnsion.  And  hence,  in  the 
words  of  Archbuihop  Whalely,  '*  it  must  be  often  a  matter  of  doubt,  or 


OLASSIPtCATlON  or  FAIXACIBS. 


45S 


rather  of  arbitrary  choice,  not  only  to  which  genus  each  kind  of  fallacy 
elioulii  be  rcferretl,  but  even  tu  winch  kind  to  refer  any  one  imiividnal 
fallacy ;  ibr  sitice,  in  aiiy  course  of  argument,  one  premiss  is  usually 
aupprossod,  it  fi-uquently  happens  in  the  cafic  of  a  fallacy,  that  the  hear* 
ere  are  left  to  the  alternative  of  supply  tntr<*i£A<rr  a  premiss  which  in  not 
true,  or  eUe,  oue  which  do€i  not  prove  the  conclunion:  t.g.,  if  a  mnn 
expatiate?  on  the  i)istrcs4  of  the  country,  and  theuce  argues  that  the 
govemmpnt  i«  tyrannical,  we  must  suppoiw  him  to  assume  either  thai 
'  every  dit<tree3od  country  ia  under  a  tyranny,"  wliich  is  a  manifeat 
feUeliood,  or,  merely  that '  every  country  under  a  tyranny  in  distrLssed,' 
which,  however  inie,  pro\-eB  nothing,  the  middle  term  being  undis* 
Lributed."  The  former  would  be  ranked,  in  our  dittCribuHon,  among 
fallacies  of  generalization,  the  latter  among  thuau  of  rutioeiuutiou. 
•'  Which  are  we  to  Auppose  the  speaker  meant  n»  to  understand  1 
Sm'oly"  (if  ho  understood  himself)  "just  whichever  each  of  his  hearers 
mig]it  happen  to  prefer :  some  might  assent  to  the  false  premiss  j 
others  a]h>w  the  nnsound  syllogism." 

Almost  all  fallacies,  therefore,  might  in  strictueM  be  brought  under 
our  fifth  clasjt.  Fallacies  of  Oonfusion.  A  faltary  can  seldom  be  iibso 
lately  referred  to  any  of  the  other  classes;  we  can  only  say,  that  if  all 
the  links  were  filled  up  which  should  be  capable  of  buing  supplied  in 
a  valid  argument,  it  would  either  stand  thus  (farming  a  fallacy  of  one 
class),  or  thus  (q  fallacy  of  another) ;  or  at  furthest  we  may  say,  that 
the  conclusion  is  most  Ukcly  to  have  originated  in  a  fallacy  of  such 
and  such  a  cla.iy.  Thus  in  Arrhhishop  Wliaiely's  illustration,  the 
error  committed  may  be  traced  >viili  most  pnibabitily  to  a  fallacy  of 
generalization;  that  of  mistaking  an  unctirioiu  murk,  or  piece  of  evi- 
dence for  a  certain  one ;  conclurting  from  uu  elfccl  to  some  one  of  its 
possible  caiLtea,  when  there  are  others  which  would  have  been  equally 
capable  of  producing  it. 

Vet,  though  the  five  cln^wes  run  into  each  other,  and  a  particular 
error  often  seems  to  be  arbitrarily  assigned  to  oue  of  them  rather  than 
to  any  of  the  rest,  there  is  considerable  use  in  so  distinguishing  them. 
We  shall  find  it  mnvenient  to  set  apart,  an  Fallacies  nf  Confusion, 
those  of  which  conluiiion  is  the  moat  obvious  chamcteristic ;  in  which 
no  other  cause  can  be  assigned  for  the  nuHiake  comniittcd,  iJian  neg* 
lert  or  inability  to  state  the  question  pmperly,  and  to  apprehend  the 
eridenco  with  definiteness  and  precision.  In  thu  remaining  four 
c1a.saos  I  shall  place  not  only  the  comparatively  few  cases  in  which  the 
evidence  is  clearly  seen  to  bo  what  it  is,  and  yet  a  wrong  conclusion 
drawn  from  it,  but  also  tho»e  in  which,  ahhough  there  bo  confusion, 
the  couftision  is  not  the  sole  cause  of  the  error,  but  there  is  some 
shadow  of  a  ground  for  it  in  the  nature  of  the  evidence  itself.  And  in 
distributing  these  cases  of  partial  confusion  among  the  four  classes,  1 
shall,  when  there  can  be  any  hesiiarion  as  to  the  precise  seat  of  tlie 
fallacy,  supp<^M0  it  to  be  in  that  part  of  the  process  m  which  from  the 
nature  of  the  case,  and  the  known  inttrmities  of  the  human  mind,  an 
error  would  in  the  particular  circumstauces  bo  the  most  probable. 

After  theee  observations  we  shall  proceed,  without  further  pream 
ble,  to  consider  the  lire  classes  in  their  onler. 
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CHAPTER  lU. 

TALLACaa  or  SlMrLB  lASPBCrmN;  OK  J  tMOKJ  PALLACIXB. 

\  1.  TaE  tribe  oronors  of  which  we  are  to  treat  in  the  fiTBt  instance, 
tiT  those  in  which  no  actual  inference  lakes  plare  at  all ;  ilie  propoei- 
lion  (it  caDDot  in  Buch  ^um.'»  bu  called  a  cunt-Iuiiion}  being  cmbntced. 
uot  OS  proved,  but  as  requiring  no  proof;  ae  a  selfcvidcut  truth ;  oc 
iiUe  a*  having  aucb  intriujiic  vcrisimililudc,  that  externa]  e%'idet)ee  net 
in  itself  amounting  to  proof,  is  sufficient  in  aid  of  the  antecedent  pre- 
sumption. 

An  attempt  to  treat  Uii»  subject  comprehensively  would  be  a  tranft- 
grewion  of  ine  bound:*  preiicribL-d  tu  tbi»  wurk,  since  it  would  neceaei- 
tale  the  inquiry  which,  more  than  any  oilier,  is  the  grand  question  ol 
irnnscandeutui  metaphysics,  viz..  What  arc  the  propoaiiionii  which  may 
reasonably  Ite  received  williout  proof!  That  there  mu»t  be  some  <ucli 
prupoeiiiuns  all  are  ugrocd,  ninre  there  cannot  be  an  infinite  Mries  of 
proof,  a  chain  auiipenJefl  from  nothing.  But  to  determine  what  these 
propDHittona  are,  is  thu  Of>M  magnum  of  the  higher  tuental  phiUisophy. 
Two  princi|>ul  divisions  of  opinion  on  the  subicct  hove  uividod  the 
schools  of  philoHcjphy  from  Its  tirst  dawn.  The  one  recognizes  no 
ultimate  prciiiisseti  but  the  facta  of  our  siibjectivt:  consciousness ;  our 
sensations,  emotions,  iniellectnal  states  of  mind,  and  volitions.  Theae, 
and  whatever  by  the  stria  rules  of  Induction  can  be  derived  from  tfaese, 
it  is  ))D»»iL>le,  according  to  this  theory,  for  ii&  lo  know;  of  all  else  we 
must  remain  in  i^ionmce.  The  opposite  school  bold  that  there  at«  other 
existencfs  sutmf^lcd  indeed  lo  our  minds  by  these  subjective  phenom- 
ena, but  not  infrrrible  from  ihcm,  by  any  process  either  of  duducttoo 
or  of  inductiun ;  which,  however,  we  Uiusl  by  tlie  constitution  of  our 
meniu)  nature,  recognize  as  realities;  attd  realities,  too,  of  a  higher 
order  than  the  pbcuomeiia  of  our  consciousness,  being  the  cffiacnt 
causes  and  necessary  substrata  of  all  Phenomena.  Among  iheoe  en- 
tities they  reckon  Substances,  whethtrr  matter  or  spirit ;  from  the 
dust  under  our  feet  to  the  soul,  and  Irom  that  to  tlie  Deity.  All  these 
according  to  them  are  preternatural  or  supernatural  beings,  having  no 
likeness  m  experience,  ohbougli  experience  is  entirely  a  manifestaiioa 
of  their  agency.  Tlieir  existence,  together  witli  mure  or  less  of  the 
laws  to  which  they  conform  in  their  operations,  arc,  on  this  theory, 
ajiprehended  and  rocoguizcd  as  real  by  the  mind  itself,  intuitively: 
experience  (wlK>iher  in  the  form  of  sensation,  or  of  mental  feeling) 
having  no  other  part  in  tho  mauer  thauas  affording  a  muliitudoof  iJKLB, 
which  are  consistent  witli  these  nere!S6ary  postulates  of  reaaon,  snd 
which  are  explained  and  accounted  for  by  them. 

As  it  is  foreign  lo  the  purpose  of  the  present  treatise  to  detenuiiie 
on  which  side  tho  truth  lies  as  between  those  theories,  we  are  pre- 
cluded from  inquiring  into  tlju  existence,  or  defining  the  extent  and 
limits,  (if  knowledge  u  priori,  and  from  characterizinK  the  kind  of  cor- 
rect assumption  (if  any  sQch  there  be],  which  the  fallacy  of  incorroct 
BMumplion,  now  under  cuns! deration,  simulates.  Yet  since  it  is  allowed 
on  both  sides  that  such  assumptions  are  occasionally  made  improperly, 
WB  may  find  it  pruciitmble,  without  entering  into  tho  ultimate  meta- 
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phyBtcnl  grouuda  of  the  discuBsioiif  to  state  some  speculative  proposi- 
tions, and  ^ugi^uei  iMuie  practical  cautioiiB  (not  ubiiolutoly  incoiiGiBtenl 
witli  either  view  of  the  pliiluaophical  qucntion)  respecting  the  Ibrms  in 
which  tfuch  uDWurantcd  aBsumptioos  oro  most  liltoly  to  be  made. 

§  2.  In  thn  cascK  in  which,  according  to  tho  philosophers  of  the  nnto- 
logical  school,  llic  mni<i  Eipprehcnds,  by  intuition,  thiugfi,  and  the  laws 
of  things,  not  copiizable  by  our  Bensitive  faculty;  ihoee  intuitive,  or 
Bupponrd  intuitive,  perceptions  are  undistinguishable  &om  what  the 
opposite  school  are  acciistumcd  to  call  ideas  of  ttie  mind.  W^en  they 
thomiiclvcs  Bay  that  ihey  perceive  the  things  by  on  immediate  act  of 
Q  faculty  given  for  that  purpose  at  their  creation,  it  \rauld  be  said  of 
them  by  their  oppuncnts  that  thuy  find  au  idea  ur  conception  in  their 
own  minds,  anu  from  tho  idea  ur  conception  infer  tho  existence  of 
a  correspondinfj  objective  reality.  Nor  would  this  be  an  unfair  state- 
ment,  but  a  mere  voraton  into  other  words  of  the  account  given  by 
themselves ;  anil  ono  to  which  tho  more  clear-sighted  of  tJiera  might, 
and  )^enerally  do,  without  hesitation  subscribe.  Since,  therefore,  in  tfaa 
ca»cn  which  luy  tlio  strongest  claim  to  be  examples  of  knowledge  a 
priori,  the  mind  proceeds  from  tho  idea  (jf  a  thing  to  the  reality  of  the 
thinfT  itself,  we  cannot  be  stirpri.fod  by  finding  that  illicit  assumptions 
a  privri,  cuusi»t  in  doing  the  same  thing  orroueously :  lu  mistaking 
subjoPtivo  lacta  tor  objective,  laws  of  the  percipient  mind  for  laws  of 
tbo  perceived  object,  pniportics  of  the  ideas  or  conceptions  for  prop* 
erlies  of  the  things  conceived. 

Accordingly,  a  large  proportion  of  the  erroneous  thinking  which  exists 
in  the  world  pruceeds  upuu  a  tacit  assumption,  (but  the  tiame  order 
mast  obtain  among  tlie  objects  in  nature  which  obtains  among  our 
ideas  of  them.  That  if  wo  always  think  of  two  things  togetlicr.  tho 
two  tilings  raiint  always  exist  together.  That  if  one  thing  makes  us 
think  nf  another  as  preceding  or  following  it,  that  other  must  precede 
it  or  follow  it  in  actual  fact.  And  conversely,  that  when  wo  amnoi 
conceive  two  things  together  tliey  caimoc  exi.u  together  and  that  their 
combination  may,  without  further  evidence,  be  rejected  from  tho  list 
of  possible  occurrences. 

Pew  persons,  I  am  inclined  to  think,  have  reflected  upon  the  great 
extent  to  which  this  fallacy  has  prevailed,  and  prevails,  in  tlic  actual 
Itclicfs  and  actions  of  mattkind.  For  a  first  illustration  of  it,  we  may 
rcfpr  to  a  large  class  of  popular  susporstilians.  If  any  one  wiU 
osamine  in  wbiit  circiini&taiice  most  of  those  things  agree,  which  in 
differeoi  ages  and  by  different  portions  of  the  himian  race  have  been 
considered  as  omens  or  prognostics  of  some  interesUncr  event,  whether 
calamitous  or  furtunate ;  he  will  Bud  thora  very  generally  characterized 
by  this  peculiarity,  tlmt  tli(>y  cau)>c  the  mind  to  think  of  that,  of  which 
they  are  therefore  supposed  to  forebode  the  actual  occurrence.  "  Talk 
of  the  devil,  and  be  will  appear,"  has  passed  into  a  proverb.  Talk  of 
tho  devil,  that  is,  raUo  the  idoa,  and  tlie  reality  will  follow.  In  times 
when  the  uppearancu  of  that  personage  in  a  visible  form  was  tliought 
to  be  no  nnroramoii  occurrence,  it  lias  doubtless  often  happened  lo  per* 
sons  of  vivid  imagination  and  susceptible  nervee,  that  talking  of  the 
devil  has  caused  them  to  fancy  they  saw  lum  ;  as,  even  in  our  incred- 
ulous  days,  listening  to  ghost  stories  predisposes  us  lo  see  ghosts: 
tnd  thus,  as  a  prop  to  the  d  priori  fallacy,  there  might  come  to  be 
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added  tm  auxilianr  iHllacy  of  raal-ulwcn'ation,  witli  one  of  fidlB ' 
liKotiim  f^nmiidcd  uputi  it.  Kallacies  uf  difiWent  orders  often  nerd 
clu-tinr  tngctfaor  in  this  faeluoo.  But  the  origin  of  tbe  eupcrstitiau  ii 
evidently  that  which  wv  have  a«sigii(x).  In  like  tnouavr  it  hufi  livoti 
univi-raally  considered  unlucky  lo  speak  of  minfortune.  The  day  on 
whicli  any  calamity  happened  has  Xtven  considered  an  unfurtunalo  day, 
and  ihoro  has  been  a  fueling  cvery%vhcTo,  and  in  same  nationft  a 
religinuA  iibtig^ation,  ngatDMi  transacting  any  important  busioeu  on 
that  day.  Far  on  sucli  a  day  our  thoughts  ore  likely  to  be  of  miH&i^ 
tunc.  X<'or  a  similar  reason,  any  untoward  occurrence  in  commencing 
an  undertaking  han  been  conaidcFed  ominous  of  failure ;  and  often, 
doubile^tii,  has  really  contribntcd  to  it,  by  putting  the  peruros  engaged 
in  the  emerpriec  inure  ur  less  out  of  spirits:  but  the  belief  has  equally 
prevailed  whore  the  disagnjeable  circumstance  was,  independently  of 
superstition,  too  insigniiicaot  to  depress  the  spirits  by  any  influence  of 
its  own.  All  know  the  story  of  Ctesar's  arculentally  sttimbling  iu  the 
act  of  landing  on  the  African  coast ;  and  the  presence  of  mind  with 
which  ho  converted  the  direful  presage  into  a  favorable  one  by  *ix- 
cbiniing,  "Africa,  I  enil«Tu.*e  thee !"  Such  omens,  it  is  true,  wen*  of- 
ten conceived  is  warnings  of  the  future,  given  by  a  friendly  or  a  hostile 
deity  :  but  ihia  very  supcrslitiou  grew  out  of  a  pnruxiating  tendency  ; 
the  finod  was  supprMod  to  send,  as  an  indication  of  what  u-as  to  cnme, 
something  which  men  wore  already  inclined  to  consider  in  that  lighL 
So  in  iho  case  of  lucky  or  imlucky  names.  Hcrudotus  tells  bow  tho 
Grerk-s,  on  tlie  way  to  Mycale,  were  encouraged  in  their  enterprise  b> 
the  arrival  uf  a  dcpulutiou  from  Sainos,  one  of  the  memlMjm  of  which 
was  aanted  Hegeaistralua,  Uie  leader  of  anniea. 

Gwea  may  be  pointed  out  in  which  something  which  could  have  no 
real  effecl  but  to  make  persons  think  of  nii&fonunc,  was  reganled  noC 
raei-ely  as  a  prognostic  but  as  something  approaching  to  an  actual 
cause  of  it.  The  ivtprniei  of  the  Greeks,  and  Javefe  lingui*,  or  honn 
verba  gvtrto,  of  the  Uoraan<t,  evince  the  care  with  which  they  endeav* 
orcd  lo  repress  the  utterance  of  any  word  expressive  or  sugrostivo 
of  ill  tbrtnno ;  not  from  iiutious  uf  delicate  politeness,  tu  which  their 
genci*al  mode  of  conduct  and  feelinc;  hiul  very  little  reference,  but  troro 
bona  Jidt  alarm  lest  the  event  so  suggested  to  the  imagination  should  in 
ftict  occur.  Some  vesliiro  of  a  similar  supcrsliliun  has  hern  known  to 
exii^t  among  uneducated  persons  even  in  our  own  day  :  it  is  thought  an 
unchristian  thing  lo  talk  of,  or  suppoee,  the  death  of  any  person  while 
he  is  alivo.  It  is  known  bow  careful  the  Komaiis  were  to  avoid,  by  on 
indirect  mode  of  ttpeech.  the  utterance  of  any  word  directly  exprosedvfl 
of  death  or  other  calamity  :  how  instead  of  inortvvs  etf  they  Mud  virit  ; 
and  "  bo  the  ovtint  forlunaic  or  otherwUe"  instead  ol'  adrtrte.  The 
name  Mnleventum,  of  which  Satm&sius  so  sagacioUKly  detcctetl  the 
Thes^idian  origin  {}AaXoii^,  MaAoevroc),  they  changed  into  the  highly 
propitinu:^  denomination.  Beueventum  ;  and  Epidumuus,  a  name  so 
pleasant  in  its  nsHocintions  to  the  reader  of  Thucydides,  they  ex- 
changed for  Dyrrhachium.  to  escape  the  perils  of  a  word  stiggosbTe 
aS  damnttm  or  detriment. 

*  "If  a  hare  cross  the  highway,"  says  Sir  lliomae  Brofwne,*  "therw 
are  few  above  ihroescore  that  m»  not  perplexed  thereat;  which  not- 
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wichRTandmg  is  but  an  augariol  terror,  accorduiB;  10  that  rc«otved  ox- 
predion.  Inatupieatum  dot  iter  oblaivs  Jtjnu.  And  the  ground  nf  the 
conceit  was  pn>bably  nr>  greater  thaii  tbis,  that  a  fearful  auimo]  paaaing 
by  us  portended  onto  us  sonioiJiing  to  bo  feared;  as  ujion  the  like 
coTuideratioii  the  meeting  of  a  fox  presaged  some  fiinire  irapoFimre." 
Such  supureiitioiis  OS  thuso  last  must  bo  the  result  of  study:  tliey  are 
recondite  for  natural  or  spontaneous  growrth.  But  whon  the  at- 
WM  once  made  to  construct  a  science  of  predictioii»,  any  amo- 
>n,  though  never  so  fuint  or  rumntt),  by  which  an  object  could  bo 
lectod  in  hovrever  tar-feirhed  a  manner  with  idoaa  either  of  pros* 

rity  or  of  danger  and  misfortune,  was  enon^  to  determine  its  being 
classed  amoug  good  or  cril  omcoit. 

An  example  of  rather  a  ditferent  kind  from  any  of  theso,  hut  falling 
under  the  same  principle,  is  the  famous  attempt,  on  which  bo  much 
labor  and  ingenuity  v\-ore  expended  by  the  alchemiats,  to  make  gold 
potable.  The  motive  to  ihiit  was  a  conceit  tliat  pntabto  gold  could  be 
DO  other  than  tlto  tmiversal  me<ltcinc  :  and  wliy  gold  1  Becaune  it  was 
so  precious.  It  must  huvo  all  marTolous  properties  as  a  physical 
stibstance,  because  the  mind  was  already  accustomed  to  marvel  at  it. 

Frwm  a  tiimtlur  feeling.  "  evorj"  Biibstmice,"  shvh  Dr.  Parii*,*  *'  wbotto 
origin  is  invoWed  in  mystery,  Itas  at  different  ttznea  been  eagerly  ap- 
plied to  the  purposes  of  medicine.  Not  long  since,  one  of  those 
ahuwertt  which  arc*  nuw  known  to  consist  of  llic  excrumcuts  of  iiutcetM. 
fell  ill  the  north  of  Italy;  the  inhabitants  regarded  it  as  manna,  or 
some  supernatural  panacea,  and  they  swallowed  it  irith  such  aridity, 
that  it  was  only  by  extreme  uddress  ihut  a  Kmidl  quantily  was  obtained 
for  a  chemical  oxaminaiion."  Tlie  auporatiiion,  id  this  iuEitencc,  though 
doublletss  partly  of  a  religious  character,  probably  in  port  also  arose 
from  the  prejudice  that  a  wonderful  thing  must  of  coarse  have  wonder- 
fiil  properties. 

§  3.  The  instances  of  rt  priori  fallacy  which  we  have  hitherto  cited, 
belong  to  the  cla-**  uf  vulgar  orrorti,  and  do  not  now,  nor  in  any  hut  a 
rude  age  ever  could,  impaw  upon  mind.t  of  any  romiidembln  attain- 
roentfl.  But  those  to  which  w*c  arc  about  to  proceed,  have  been,  and 
still  art-',  all  Init  universally  prcviJont  oven  among  philosophers.  The 
same  dbcpostUon  to  give  objediviry  to  a  Uw  of  the  mind — to  supposo 
that  what  is  true  of  our  ideas  of  things  must  bo  mio  of  tlic  thingi>  them- 
selvcis — exhibits  icscll'  iu  many  of  iJie  moMt  accredited  modes  of  philo- 
sophical inveAtig.ition,  both  on  physical  and  on  motapbysical  subjects. 
In  one  of  its  m0.1t  undisguised  manifestations,  it  embodied  itself  iu  two 
maxtutft,  which  lay  claim  To  axiomatic  irutli :  Things  which  we  cumoi 
think  of  together,  cannot  cooxltt ;  and,  Things  which  we  cannot  help 
thinking  of  togellier,  rnvtl  coexist.  I  am  not  sure  that  the  maxima 
wore  ever  expreiwed  in  these  precise  words,  but  tlie  history  botli  of 
iltiloBophy  and  of  popular  opinions  abounds  with  exomplrficarions  of 

th  forma  of  tho  uoctriue. 

To  begin  with  the  latter  of  them:  Tliinga  which  wo  cannot  think  of 

"except  together,  must  exist  together.     This  is  assumed  in  the  many 

reaeouiugs  of  philosophers  which  conclude  that  A  must  accompany  B 

in  point  of  fiicc,  because  "  it  is  involved  in  the  idea."     Such  tninkera 
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do  not  reBect  that  the  idea,  being  a  result  of  abstraction,  uught  lu 
conibrm  to  the  facts,  and  cannot  maku  Utc  facts  conlbnn  to  it.  'flw 
arf;iiiocnl  ia  at  ino«t  adraissiblc  as  an  appeal  to  authority ;  a  summe, 
that  what  ia  notv  part  of  tho  idea  ntiut,  before  it  became  so,  have  b«on 
found  by  pruvioua  inquircrB  in  ihe  facts.  Nevertheless,  Uie  pbilo«o- 
jher  who  more  than  all  others  has  made  profesaton  of  rejecting  nuilior 
ty,  DescarteK,  cooatnictcd  his  pbilosoplucal  system  on  this  very  Inufis. 
iHiB  favorite  dcvico  for  arriving  lU  truth,  e»en  bi  regard  lo  ouiw'ard 
'tbiitga,  was  by  looking  into  his  own  mind  for  it.  "  Crcdidi  me."  »a^ 
bis  celebrated  maxim.  "  pro  roguta  genemb  sumcrc  posBO,  omne  id 
quod  vald^  dilucid^  et  distincte  coucipicbam,  verum  esse  :"  whatever 
can  be  very  clearly  coDCeived,  must  certainly  exist;  that  is,  as  ho  ai^ 
terwards  explains  it,  if  the  idea  includes  existence.  Aud  upon  tlita 
ground  he  tufen  that  guomctrical  figures  really  exist,  because  They 
can  lie  distinctly  conceived.  Whenever  existence  is  "  invob'ed  in  im 
idea,"  a  thing  conformable  to  the  Idea  must  really  exist ;  which  is  oa 
much  aa  lo  say,  whatever  tho  idea  contains  must  have  its  equivalent  in 
the  thing;  and  what  we  are  not  able  tn  leave  out  of  the  idea  catmot 
be  absent  from  the  realitj'.  This  assumption  pervades  the  philosophy 
not  only  of  Descartes,  but  of  all  the  thinkers  who  receivod  their  iro* 
pulse  mainly  from  him,  in  particular  tlie  t\vo  roost  remarkable  among 
them,  Leibnitz  and  Spinosa.  from  whom  tlio  modem  Crennen  meta- 
physical philosophy  is  e^entially  an  emanation.  Tho  esteemed  author 
of  one  of  the  BridgcKoter  Trtattstt  (which  for  its  acnimulation  (jf 
scientific  facts,  and  even  for  somo  of  ita  generalizations,  i^t  wortltv  of 
all  praiite)  has  fallen,  as  it  seems  to  mo,  into  a  similar  fallacy  wnen, 
after  lu'guing  in  rather  a  curious  way  to  prove  that  inatt^^r  may  exinl 
H-ichuut  any  of  the  known  properties  of  matter,  and  may  therefore  be 
ohsngeablc,  ho  concludes  that  it  cannot  be  eternal,  because  "  eternal 
(paasive)  existence  necessarily  involves  incapability  of  change."  I 
l)elieve  it  would  be  difficult  lo  point  out  any  other  connexion  between 
the  facta  of  eternity  and  unchangcableoeaa,  than  s  stnmg  associatiDo 
lietween  The  two  ideas. 

The  other  form  of  the  fallacy ;  Things  which  wc  cannot  think  of 
together  cannot  exist  togcthei' — including  as  one  of  its  branches,  thai 
what  we  cannot  think  of  as  existing,  cannot  exist  at  all — may  he  thua 
briefly  expressed  :  Whatever  is  inconceivable  must  be  falae. 

Against  this  prevalent  doctrine  I  have  auHicienlly  argued  in  a  f^Jrmer 
Book,*  and  nothing  is  re{)uircd,  in  this  place,  but  examples.  It  wa^ 
long  held  that  Aiitipo<los  were  impossible,  because  of  the  difficulty 
which  men  found  in  conceiring  persons  with  their  heads  in  tho  same 
direction  as  our  feet.  And  it  was  one  of  the  received  argiiments 
ogainst  the  Coporairan  system,  that  wc  cannot  conceive  so  great  a 
void  spaco  as  that  system  supposes  to  exist  in  tho  celL^lJal  n^gions. 
When  men's  tmaginations  had  always  lK*en  used  to  conceive  the  siaw 
as  firmly  set  in  solid  spheres,  they  natumlly  found  much  difHculty  in 
imagining  them  in  so  diflercnt,  and,  as  it  doubtless  appeared  to  them, 
■o  tuaafe  a  situation.  But  men  had  no  right  to  mistake  the  limitation 
(whether  natural,  or,  as  it  in  fact  proved,  only  artificial)  of  thcJr  own 
ncttlties,  for  an  iohorvnl  Itautatiou  of  the  posaiblo  modea  of  exisumce 
in  the  oniverae. 


•  Supn,  pp.  I0»>iet. 
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It  may  be  said  in  objoction,  that  iho  error  in  those  cases  was  in  the 
minor  premiss,  not  the  major;  an  error  of  fact,  not  of  principle;  that 
it  did  not  consist  in  supposing  that  what  is  inr,Dncei\'d.ble  cannot  be 
true,  but  in  supposing  Aiitipuauu  lo  bo  inconceivable,  wlieo  present 
experience  so  iully  proves  that  they  can  be  conceived.  Even  if  this 
objection  were  allowed,  anil  the  proposition  that  what  is  inconceivable 
COuuut  be  true  were  euffered  to  remain  unquciitioned  as  a  speculative 
trutli,  it  would  be  a  truth  upon  which  no  practical  consequi^ncu  could 
ever  be  founded,  since,  upon  this  showing,  it  is  impossible  to  alfirm  of 
any  propot>itioii,  not  being  a  contradiction  in  terms,  that  it  is  inconceiva- 
ble.  Antipodes  were  really,  not  fictitiously,  inconceivable  to  our 
ancestors :  they  are  indeed  conceivable  to  us ;  and  as  the  limits  of  our 
power  of  conception  have  boon  so  largely  extended,  by  the  extension 
of  our  experience  and  the  mora  varied  exercise  of  our  imaeination.  so 
mny  posterity  find  many  combinationa  perfectly  conceiTable  to  them 
which  are  inconceivable  to  us.  But,  as  beings  of  Umitcd  experience, 
we  mttst  always  and  neoeeaanly  liavo  limited  cnnceptive  powers ;  while 
it  does  not  by  any  means  follow  that  the  aame  limitation  obtains  in  the 
possibilities  of  nature,  nor  even  in  her  actual  manifestations. 

ILather  more  thiui  a  century  and  a  half  ago  it  was  a  philosophical 
maxim,  disputed  by  no  one,  and  which  no  one  deemed  to  require  any 
proof,  tliut  "  a  thing  cannot  act  where  it  is  not."  With  this  weapon 
the  Cartenian-S  waged  a  formidable  war  against  the  theory  of  gravita- 
tion, which,  according  to  them,  involving  so  obvious  an  absurdity, 
must  bo  rejected  in  limine;  the  sun  could  not  possibly  act  npon  the 
earth,  not  being  there.  It  was  not  surprisinc  that  the  adherents  of  the 
old  systems  of  astronomy  should  urge  this  objection  against  tlie  new ; 
but  the  false  assumption  imposed  equally  upon  Newton  himself,  who 
in  order  to  tuni  tho  edge  of  iliu  objection,  imagined  a  subtle  etbor 
which  filled  up  the  spare  btMween  the  sun  and  the  earth,  and  by  its 
intortncdiato  agency  was  the  proximate  cause  of  tho  phenomena  of 
gravitation.  "It  is  inconceivable,"  said  Newton,  in  one  of  his  letters 
to  Dr.  Bentley,*  "that  inanimate  brute  matter  should,  without  the 
mediation  of  somethinc;  c!sc,  which  is  not  rautorial,  operate  upon  and 
affect  other  matter  wifAout  mutual  contact. . . ,  That  gravity  should  be 
innate,  inherent,  and  essential  to  matter,  so  that  one  body  may  act  on 
another,  at  a  distance,  through  a  vacuum,  without  tho  mediation  of 
anything  else,  by  and  through  which  their  action  and  force  may  bo 
conveyed  from  one  to  another,  is  to  rao  ao  great  an  absurdity,  that  I 
believe  no  man,  who  in  philosophical  matters  has  a  competent  faculty 
of  thinking,  can  ever  full  into  it."  Thie  passage  should  be  hung  up  in 
tiio  cabinet  of  every  man  of  science  who  is  e\-er  tempted  to  pronounce 
a  fact  impossible  because  it  appears  to  him  inconceivable.  In  our  own 
day  one  would  be  more  inclined,  though  with  equal  itijustic^,  to  reverse 
the  concluding  observation,  and  consider  the  seeing  any  absurdity  at 
ftll  in  a  thing  so  simple  and  natural,  to  bo  wliat  really  marks  the  nb- 
sonce  of  "  a  competent  faculty  of  thinking."  No  one  now  feels  any 
difhculty  in  conceiving  gravity  to  be,  as  much  as  any  utlicr  property 
is,  "  innate,  iiihorisnt.  ana  essential  to  mailer,"  nor  finds  the  compiti- 
hension  of  it  fiicilitated  in  the  smallest  degree  by  the  supposition  ut 
an  ether ;  nor  thinks  it  at  all  incredible  that  the  celestial  l>odies  can 

*  I  quote  thia  p^Miige  from  Plajrfsir'B  ceMiratiN]  DuttrtativH  o>i  \k»  Progn*»  :>/  Matkemat 
ieal  and  Pht/wic^l  ScUitC4 
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and  do  act  where  they,  in  ttctual  budUy  presence,  are  not  To  us  it  u 
tml  mitn.*  wonderful  that  hodins  iihould  act  upon  one  another  "vrithont 
mutual  contact,"  tlian  thai  they  should  do  su  when  in  cuntart :  vi-c  are 
roDiilior  witli  both  tlictto  iUct»,  aiid  wo  find  Uiem  equally  iaexplicahle, 
but  equally  e.isy  tn  bulieve.  To  Xommou  the  one,  because  hxa  imagi- 
natioQ  wiu  fumiliar  with  il,  ajtpcttrcd  natural  and  u  mutter  uf'  cauTBe, 
while  thu  utlic'i',  liir  liie  contrary  rttaAon,  s^enied  too  absurd  lu  l>e  crod- 
ited.  II'  a  Newtou  could  err  thua  grossly  in  the  tue  of  stich  an  arini- 
ment,  who  ulsc  cuu  trust  hiiuself  with  it  ( 

It  is  Biiauizn  that  any  one,  afternjch  a  warning,  should  rely  imphritly 
upon  the  ovidenco.,  it  priori,  of  such  prupooitiotu  as  these,  tltut  mutier 
cannot  think ;  ihui  space,  or  extension,  is  in^uite ;  that  nothing  can  be 
tnade  out  ol*  ouiliinx  {ex  ttihUo  nihil  fit).  \Vliethcr  these  pivipuMiiuns 
are  true  or  no  this  ts  not  llie  place  to  determine,  nur  even  whetlier  ch« 
questions  arc  soluble  by  the  human  luculties.  Uut  such  doctrines  are 
no  more  setl'-oviiiiTiii  truths,  than  the  ancient  maxim  that  a  thing  cannot 
act  where  il  is  nut,  which  probably  u  not  now  believed  by  any  cducatAd 
person  in  Europe.  Mauer  cannot  tbiitlc ;  why  T  because  we  eatmoi 
conceive  thought  to  lie  annexed  to  any  arrangement  of  material  pard- 
dea.  Space  is  infinite,  because  having  never  known  any  part  oT  it 
whirh  had  not  other  parts  beyond  il,  we  cannot  conceive  an  absolute 
termination.  JSx  nihilo  nihil  _fit^  because  having  never  known  onj 
physical  product  without  a  preexisting  physical  material,  weca>iRof,or 
udnk  we  cannot,  imagine  a  creation  out  of  nothing.  But  tliese  thtnga 
may  in  themsclvce  be  as  conceivable  as  (Cavitation  williuut  an  inter- 
vening medium,  which  Newton  thought  too  great  an  aWunhty  for  any 
man  of  a  competent  faculty  of  philueophical  thinking  to  admit :  and 
even  supposiu?  them  not  roticeivable,  this,  tor  aught  we  know,  may  be 
merely  one  of  tlie  limitations  of  our  very  hmited  mbds,  and  mic  in 
nature  at  all. 

Coleridge  has  attempted,  i\-iih  his  usual  ingenuity,  to  establish  a  di** 
tinction  which  would  save  the  credit  of  the  common  mode  of  thinking 
on  this  subjecc,  declnring  that  the  unimaginable,  indeed,  may  possibly 
be  true,  but  that  tlie  ineonceivable  cannot :  and  he  would  probably  hare 
said  th.it  the  three  supposed  impossibilities  last  spoken  ol  are  not  cases 
of  mere  unimaginublencss,  hut  of  actual  inc«nceivabtencsA ;  while  th* 
uctiou  of  the  sun  u]>au  tlie  earth  without  an  intervening  uediuni,  was 
merely  unimaginable.  1  nm  not  aware  that  Coleridge  has  anywhere 
attempted  to  de&ne  the  distinction  between  the  two ;  and  I  am  per* 
suaded  that,  if  he  had.  it  would  have  broken  down  under  him.  But  if 
by  unimaginableness  he  meant,  as  seems  likely,  mere  inability  on  our 
part  to  repreeent  the  phenomenon,  like  a  picture  of  sorcething  %-i«ihle, 
to  the  internal  eye,  uutipodes  were  not  unimaginable.  They  were 
eapabio  of  being  imaged ;  capable  even  of  being  drawn,  or  modeled 
in  plaster.  They  were,  however,  inconceivable:  ilie imagination  could 
paint,  hat  the  iutclloct  could  nut  recogmze  them  as  a  bfdicvahlo  thing. 
Thui^  fnajf  ba  inconceivable,  then,  witiiout  being  incredible  :  and 
Colendgo's  distinction,  whether  it  have  any  foundation  or  not,  will  in 
no  way  lielp  the  maxim  out. 

No  philoeoplier  has  more  du^ctly  identified  himself  with  the  fallacy 
now  ujuler  consideration,  or  has  embodied  it  in  more  distinct  tenna, 
tlian  Leibnitz.  In  hiii  view,  unless  u  thing  was  not  merely  conceivable, 
but  ovon  explainible,  it  could  not  exist  ni  nature.     All  naturaJ  phi** 
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nomcna,  acconlinf  to  him,  muitt  be  sujtceptihle  of  being  ac<couated  for 
a  yrwri.  Thu  uuTy  fuclii  uf  which  oo  expUo&tioD  could  be  givea  but 
tlie  will  uf  God,  were  miracles  properly  §o  called.  "  Jo  recuniiaift," 
Baya  he,*  "  qu'il  o'cst  paa  pormis  de  oicr  co  qu'on  n'enu^nd  piu  ;  tnoia 
j'ajuulc  qu'oQ  a  droit  do  liiur  (au  uioiub  dans  I'urdro  naturul)  ce  qui 
abKulumeut  n'csc  point  imelligiblu  ni  explicahlo.  Je  souitens  iiu&»i .... 
qu'euiiu  la  cuuceptiun  dea  crt-atureB  u'est  pss  la  mesure  du  pouvoir  de 
I)ieu,  mais  que  leur  coRcepiivit6,  ou  force  d©  concevoir,  est  la  nu'»uro 
du  pouToir  do  Ic  nature,  tout  ce  qui  est  conforme  A,  I'ordre  iiaturel 
uvaiit  etru  coiifu  ou  L-ntutidu  par  quolquu  cruatun;." 
Not  content  with  a-Muming  that  nothing  can  be  true  which  we  aro 
unable  to  conceive,  philosophers  havii  frequently  given  a  still  further 
cxtoiibioii  to  the  ductriuo,  and  contcndi.'d  tliat,  ovuu  of  thiugs  not  alto- 
gothtir  inconcoivablo,  that  which  we  can  cunruivo  with  the  gruateet 
eaao  is  UkuUesC  tu  be  true.  It  was  long  on  admitted  axiom,  and  is  not 
yel  entirely  discredited,  that  "  uaturc  always  acts  by  the  simplest 
meaus,"  i.e.  by  those  which  are  miitit  easily  conceivable.  A  large  pro* 
portion  of  oU  llie  errunt  ever  C4>mmittud  in  the  iiivustigallou  of  tht) 
Taws  of  nature,  have  arisen  5'oin  the  assumption  that  ibe  most  familiar 
explanation  or  hypcthesis  must  be  the  truest.  One  of  the  most  in< 
struclLve  facts  iu  sciuulific  history  is  Uie  pcitinacily  with  which  the 
humau  nuiiil  clung  to  the  boliei'  that  the  lieaveuly  botlies  mu^  move 
in  circles,  or  be  carried  round  by  the  revolutiou  of  spheres;  merely 
because  those  were  in  themselves  the  simplest  suppositions:  although, 
to  make  them  accord  with  the  facts  which  wc>re  ever  contradicling 
them  more  niid  more,  it  became  necessary  to  add  sphere  to  sphere  and 
circle  to  cifL-Ie,  until  the  original  simplicity  weui  convened  into  alme^t 
inoxtricablu  complicatiou. 

$  4.  We  pa»  to  another  dpriori  fallacy  or  natural  prejudice,  allied 
to  the  former,  and  originating  as  that  does,  iu  the  tendency  to  pre- 
sume an  exact  correspondence  between  the  laws  of  the  mind  and  those 
of  things  external  to  it.  The  lallucy  may  be  enunciated  in  this  general 
form — Whatever  can  be  thought  of  apart  exists  apart :  and  its  mo«t 
remarkable  matiilestaiirm  consists  in  the  personification  of  abstractions. 
Mankind  in  all  agos  have  had  a  strong  propensity  to  conclude  that 
wherever  there  va  a  name,  there  most  bo  a  distinguishable  separate 
entity  corresponding  to  the  name ;  and  every  complex  idea  which  Uio 
mind  has  formed  for  it«elf  by  operating  upon  its  conceptions  of  indi- 
vidual things,  was  considered  to  have  an  outward  objective  reality 
ansivcriiig  to  it.  Falo,  Chance,  Nature,  Time.  Space,  were  real 
beings,  nay,  even  gods.  If  the  analysis  of  qualities  in  tlic  earlier  part 
of  ihis  work  be  correct,  names  of  qualities  and  names  of  substances 
stand  for  the  very  same  sets  of  facts  or  phenomenu;  whitcnctt  and  a 
white  thing  ani  only  different  phnwcfl,  re<piired  by  convenience  for 
speaking,  under  different  circumstances,  of  the  same  extcnml  &ct. 
Not  such,  however,  was  the  notion  which  this  verbal  distinctiou  sug- 
gestod  uf  old,  either  to  the  vulgar  or  to  philosophers.  Whiteneas  was 
an  entity,  iuheriue  or  sticking  in  the  white  suhslanco :  and  su  uf  all 
other  qualities.  S(>  far  was  Inia  carried,  that  even  concrete  general 
terms  were  supposed  to  be,  not  names  of  indeJmite  numbers  of  indi- 

*  A'vwMur  £Mau  Mr  r£nUKbnMNf  Hbmm— ^MUf-v«m.      (CEuvres,  Puia  ad.  1M2, 
bL  i..  p.  10.) 
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viUual  ftub^ancas,  hut  names  of  a.  porulinr  kind  of  entities  tcrtncd 
Universal  Substances.  Because  we  can  tliink  and  »yeiik  uf  man  in 
general,  that  is,  of  dl  men  in  so  far  na  pmsctmin^  tlie  common  actri- 
bulee  of  the  npcriofl,  without  fastening  our  tboiights  permanently  on 
■lOine  one  individual  man ;  therefore  man  in  general  was  supgoctcd  to 
tw,  not  an  a^fi^-egaU;  of  individual  men,  but  an  abstract  or  univenal 
man,  distinct  from  these. 

It  may  be  imagined  what  havoc  motapfayaiciaus  trained  in  iheao 
luibits  made  with  philosophy,  when  they  camo  to  the  largest  generali- 
saliiins  of  oil.  fiuhsfantia  Stcuiida  of  any  kind  were  bad  enough,  but 
Aich  Substantia;  Secundw  ua  to  6y,  for  exuniplc,  and  to  iv,  siauding  f(jr 
peculiar  entities  supposed  to  lie  inherent  iu  all  thin^pt  which  exist,  or 
which  are  said  to  be  one,  were  enough  to  put  an  CTid  to  all  inleUigiblo 
discuiisiou;  eapetiuUy  viuce,  with  a  just  perception  that  the  truths 
which  philo&ophy  punjueri  arc  generai  trutos,  it  was  soon  laid  down 
that  these  general  substances  were  the  only  objects  of  science,  being 
immutable,  while  individual  substances  cognizable  by  the  senses, 
being  in  a  perpetual  flux,  could  not  be  the  subject  of  real  knowledge. 
This  misappren  elision  of  the  import  of  general  language  constitutes 
Mysticism,  a  word  so  much  ofteuer  written  and  spokco  than  under- 
stood. Whether  in  ihc  Vcdas,  in  the  Platonista,  or  in  the  Hegeli&iis, 
mysticism  is  neither  more  nur  less  than  aacrthing  objective  existenca  to 
ihe  subjective  creations  of  the  mind's  owti  faculties,  to  mere  ideaa  of 
the  intellect ;  and  believing  that  by  watching  and  comomplating  those 
idou:4  of  its  own  nrnking,  it  can  read  in  them  what  takes  place  in  tbe 
world  without. 

§  6.  Proceeding  with  the  enumeration  of  d  priori  fallacies,  and 
endeavoring  to  arrange  them  with  as  much  reference  as  possible  to 
their  natural  afiimties,  we  come  to  annther,  which  is  also  nearly  allied 
to  the  fallacy  preceding  the  loAt,  standing  in  the  same  relation  to  one 
vaiicty  of  it  as  the  fallacy  last  mentioned  does  to  tlio  other.  This,  too, 
represents  nature  as  bound  to  conform  herself  to  tlie  incapacities  of 
our  intellect;  but  instead  nf  only  sAserting  that  nature  cannot  do  a 
thing  because  wo  cannot  conceive  it  done,  goes  the  still  greater  length 
of  averring  that  nature  docs  u  particular  thing,  on  the  sole  ground 
that  vra  c^n  see  no  reason  why  sne  Mhoiild  nnt.  Absurd  ns  this  seems 
when  so  plainly  stated,  it  is  a  received  principle  among  philosaphoxs 
for  demoiistrntiiig  a  priori  the  laws  of  physical  phenomena.  A  phe- 
nomenon must  fallow  a  certain  law,  because  we  see  no  reason  why  it 
should  doviiitu  from  that  law  iu  one  way  rather  than  in  another.  This 
in  c.itled  the  principle  of  tlie  Sufficient  Keason ;  and  by  metuis  of  it 
philosopbci's  oilen  flatter  tliemaclves  that  they  are  able  to  establish, 
without  uuy  appeal  to  experience,  the  most  general  truths  of  experi 
mental  physics. 

Take,  for  example,  two  of  the  most  elementary  of  oil  laws,  the  law 
of  inertia  and  the  first  law  of  motion.  A  body  at  rest  cannot,  it  is 
affirmed,  begin  to  move  unless  acted  upon  by  wimo  external  force: 
bctcause,  if  it  did,  it  must  either  move  up  or  down,  fotT^'ord  or  back- 
ward, and  so  forth;  but  if  no  outward  force  acts  upon  it.  there  can  be 
no  rtatQt  for  its  moWng  up  rather  than  down,  or  down  rather  than 
op,  &c.,  «yo  it  will  not  move  at  all.     Q.  E.  D. 

This  reasoning  I  conceive  to  be  entirely  fallacious,  as  indeed  Dr 
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Blown,  iu  hia  troaiifle  on  Cause  and  Effuut,  lias  Bhown  witb  great 
acuiuneiw  and  iu^Uieaa  of  Uiougbt.  We  have  before  nmiarked,  that 
almost  every  faitacy  raay  bo  rcfurrcd  Ui  difTereat  genera  by  diffureiit 
modes  of  filling  up  the  nuppressed  steps,  and  tliis  pai-iicular  one  may, 
at  our  option,  oe  brought  under  pctiiio  prtncipii.  It  Bupposcs  Uiut 
nothing  can  be  a  "  suiBcient  reason"  for  a  iKidy'a  moving  in  one  par- 
ticular  direction,  except  some  external  force.  Uut  this  is  the  very 
thing  to  bo  proved.  Why  not  some  internal  force  1  Why  not  the  law 
of  the  thing's  own  nature  I  Since  thc»u  philooophcrs  llmik  it  uei:v«i- 
winr  to  prove  the  law  of  inertia,  they  of  course  do  not  aupposo  it  to  bo 
8elf-e\-ident ;  they  must,  therefore,  be  of  opinion  that,  provioualy  to  all 
prouC  the  tiuppofiition  of  a  body'n  moving  by  internal  impulso  in  an 
admissible  hypothet>ij» :  but  if  ho,  why  is  not  the  hypothofiia  aUo  admiii- 
eiblc,  that  the  internal  impuUe  acts  naturally  in  some  one  particular 
dirvciiou,  not  in  unuthur  ?  If  spuutaucouit  motion  ruighi  have  been 
tho  law  oi  matter,  why  not  sjxinluneoiiA  niution  toword-t  the  sun, 
towsrde  the  earth,  or  towards  the  zenith  t  Why  not,  ns  tlie  ancients 
ftupiKMcd,  tuwardii  a  particular  place  in  tho  universe,  appropriated  to 
each  particular  kind  of  subtitaiico  \  Suit-ly  it  iit  not  allowable  to  any 
that  spontaneity  of  motion  is  credible  tn  itself,  but  nut  credible  if  sup- 
posed to  take  place  in  any  determinate  direction. 

Indeed,  if  any  one  chose  to  assert  lliat  all  bodies  ivhen  uncontrolled 
Bet  out  in  a  direct  line  Ujwards  the  north  pole,  he  might  equally  prove 
hb  point  by  the  principle  of  the  Sufficient  lleason.  liy  what  riglit  is 
it  aMumed  that  a  state  of  rest  is  tlic  particular  state  which  cannot  be 
deviated  from  without  special  cause  I  Why  not  u  state  of  motion,  and 
of  some  particular  sort  of  mntion  \  Why  may  we  not  say  that  the 
natural  state  of  a  horse  lefl  tu  hiiusulf  is  to  atnble,  because  othonvise 
he  must  either  trot,  gallop,  or  stand  still,  and  because  we  know  no 
reason  why  he  should  do  one  of  these  rother  than  another  1  If  this  is 
to  bo  called  on  unfair  uso  of  tho  "  safKcient  reason,"  and  the  other  a 
&ir  one,  there  must  bo  a  tacit  asBumpiion  that  a  state  of  rest  is  more 
natural  to  a  horse  than  a  state  of  ambliug.  If  this  means  tliai  it  is  the 
slate  which  the  animal  will  assume  when  left  to  himself,  that  is  the 
very  point  to  be  proved ;  and  if  it  docs  not  mean  this,  it  can  only  mean 
that  a  state  of  rest  is  lliu  simplest  state,  and  therefore  the  mu^t  Ukely 
to  prevail  in  nature,  which  is  ono  of  tho  fallacies  or  natural  prejudices 
we  have  already  examined. 

So  again  of  the  Fir»t  Law  of  Motit>n ;  that  a  body  once  moving 
will,  if  left  to  itself,  continue  to  move  uniformly  in  a  ^itraight  lino.  An 
attempt  is  made  to  prove  this  law  by  saying,  that  if  not,  the  body  must 
devltitu  either  to  the  right  or  to  the  lefl,  and  that  there  is  no  reason 
why  it  should  do  one  more  than  the  other.  But  who  could  know,  an- 
tecedently to  experience,  whether  there  was  a  reason  or  nut  t  Might 
it  not  bo  tho  nature  of  bodies,  or  of  some  particular  bwlies,  to  deviato 
towards  tlio  right  I  or  if  the  supposition  is  preferred,  towards  tho  east, 
or  south  T  It  was  long  thought  that  bodies,  terrestrial  ones  at  lea.st, 
bad  a  natural  tendency  lu  deilect  downwards;  and  there  is  no  shitdow 
of  anything  objectionable  in  tlie  suppo&icion,  except  that  it  is  not  true 
The  prelondcu  proof  of  tho  law  of  mt.tion  is  even  more  manifestly  uu- 
tenable  than  that  of  the  law  of  inertia,  for  it  is  flagi'Ontly  inconsistoni ; 
it  assumos  that  the  continuance  of  motion  in  the  direction  first  taken  is 
more  natural  than  deviation  either  to  the  right  or  to  the  left,  but  deuiee 
3N 
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that  one  of  these  can  possibly  be  more  natural  ilian  the  other.  AH 
these  fancies  of  the  puKnibUtty  of  kiiuwing;  what  is  ualural  ur  not  natural 
by  any  other  means  than  experience,  are,  in  tmth,  entirely  futile.  Tlie 
real  and  only  proof  of  the  laws  of  motion,  or  of  any  other  law  iif  the 
universe,  is  experience  ;  it  is  uimpty  that  no  mhor  supjxisiliona  explain 
or  are  coOMSlent  »vith  the  factit  of  nniverftal  nature. 

Genmetent  have,  in  all  ages,  been  open  lo  the  iniputaticm  of  en 
dcavuriiig  l»j  prove  the  most  general  facts  of  iht-  outward  world  by 
»ophi«lical  reasiining,  in  order  to  avoid  appealn  to  the  senses.  Archi- 
n)cdL>«,  says  Professor  Playfair,*  established  some  of  the  elementary 
propoattiuns  of  tttalioi  by  a  process  in  which  ho  "borrow*  no  prinHple 
nrom  expeiimunt,  hut  fslablish*-©  his  conclunion  entirely  by  reas^Huii^ 
d  prion.  He  ajtanmea,  indeed,  that  equal  bodies,  at  die  ends  of  the 
equal  arms  of  u  luvcT.  will  balance  one  auoihor;  and  also  that  n  cylin- 
der or  parallelopipod  of  liomogtMieous  matter,  will  be  ImlanceU  about 
its  centre  of  mn^^itude.  These,  however,  are  not  inferenres  from 
experience:  they  are,  properly  speaking,  concluttioiis  deduced  fmm 
the  principle  of  the  Kiiftlcient  Hearton,"  Atkl  to  this  day  there  nte 
ISbw  geometers  who  would  not  think  it  far  more  scientific  to  Ofttabtish 
these  or  any  other  premisaes  in  this  way,  than  to  ran  their  evidence 
upon  that  fiimiliar  experience  which  in  the  case  in  que«iion  might  have 
been  so  safely  appealed  to. 

§  6.  Another  natural  projiidice,  of  most  extensive  prevalence,  and 
which  lay  at  the  root  of  the  errttrs  fallen  into  by  the  ancient  philoso- 
pliers  in  their  physical  inquiries,  was  this:  That  the  dilTerenctM  in 
naiiim  must  correspond  lo  our  received  distinctions;  that  effecla  which 
wv  ore  accuntomco,  in  |K>puIar  laiignngc,  to  call  by  diiferent  names, 
and  arrange  in  different  clansen,  mnsl  he  of  different  natures,  and  have 
different  causes.  This  pi^ejudice,  so  evidently  of  the  same  origin  with 
(hose  already  treated  of.  marks  more  especially  the  earliest  stage  of 
science,  when  it  h;w  not  yet  broken  loose  from  the  trammel«  of  every- 
day phraseology.  The  extraordinary  prevalence  of  the  fallacy  among 
»he  Greek  philosophers  may  he  accounted  for  by  their  generally  know- 
ing no  uther  latiguage  than  their  own ;  from  which  it  was  a  cotwcquence 
that  their  ideas  followed  the  accidental  or  arbitrary  combioatious  nf 
that  lanji^uage,  more  completely  thiui  can  happen  among  the  modems 
to  any  hut  ilUicratc  persons.  They  had  great  diflficuhy  in  diittinguiah- 
ing  brlween  things  which  their  Iniiguage  cnnlbiinded,  or  in  putting 
Tnentwlly  together  thintfH  whicb  it  disrinsTnifthed ;  and  could  hardly  com- 
bine the  objects  in  nature  into  any  classes  but  thoao  which  were  mode 
(or  them  by  iho  popular  phrtises  of  their  own  country ;  or  at  least 
rould  not  help  fancying'  thoao  elnnses  to  b©  natural,  and  all  otheni 
arbitrary  and  artificial.  Accordingly,  as  is  remarked  by  Mr.  Whewell, 
acientific  investigation  among  the  Greek  philosophers  and  their  fol- 
lowers in  the  middle  ages,  was  little  more  than  a  mere  sifting  and 
onalyxing-of  the  notions  attached  to  common  language.  Theytfaonght 
that  by  detennintng  the  roeaniug  of  words,  they  could  become  »e- 
quaitited  witli  facts.  "They  took  for  granted,"  says  Mr.  Wheivell.t 
"(hat  philosophy  mutit  result  frrmi  the  relalioiw  of  those  nniioos  which 
are  involved  in  the  common  use  of  language,  and  tliey  proceeded  to 

•  P,wirTlatiom.  ut  Vtlpn,  pp.  399-0 
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•eek  it  by  stuilyin^  6uch  notioDS."  In  his  next  chapter  Mr.  Wliewell 
has  »u  WL'll  illustrated  and  cxcmplttivd  this  error,  that  we  shall  take 
llio  liburiy  ot*  ijuotin-*  bira  at  some  length. 

*•  The  propensity,"  says  he,  "  to  seek  for  principles  in  the  rommnii 
usages  ot  laji^riia.u;e,  luay  be  discerncil  at  a  vur>-  early  period.  Tbu£ 
we  have  an  example  of  it  in  a  saying  which  is  reported  of  Thules,  the 
fuimder  of  Greek  philosophy.  When  ho  was  asked,  '  What  is  the 
grtatttt  tiling t'  ho  replied  'Place;  for  all  other  things  arc  in  iho 
world,  but  the  world  i«  la  it*  Jn  Aristntle  we  have  the  conRunimutioii 
uf  this  mode  of  speculatiou.  The  usual  point  from  Avhicb  ho  starts  in 
his  inquiries  ia,  that  we  nty  thus  or  thus  in  cummuu  langua^.  Thus, 
wbcu  he  has  to  discuss  the  question  whether  there  be,  in  any  part  of 
the  universe,  a  void,  or  space  in  which  there  is  nothing,  he  inquires  first 
in  huw  many  senses  wc  say  that  one  thing  is  in  anuthur.  Ho  tmumei^ 
alos  many  of  these  ;  we  say  the  part  is  in  the  whole,  as  the  fin^r  is  m 
iha  hand;  again  we  say,  tlie  species  ia  in  the  genus,  as  man  is  included 
t'n  aoimul;  again,  the  guvtrrnmeiit  of  Greece  is  in  titu  king;  and  various 
Other  seitses  are  du^enluid  and  oxemplitied,  but  nf  all  tlit^se  t/tc  most 
proper  is  when  we  say  a  thing  is  ia  a  vessel,  nnd  generally  in  ptaee. 
He  next  examines  what  />/«<:«  is,  and  comes  to  tliis  eiinclusinn,  that  *il' 
about  a  body  there  he  another  body  including  it,  it  is  in  plaee,  and  if 
not,  not.'  A  body  moves  when  it  changes  its  place;  but  he  adds,  that 
if  water  be  iu  a  vessel,  the  vessel  being  at  rust,  the  parts  of*the  water 
may  still  move,  for  they  are  included  by  each  other;  so  that  white  the 
whole  does  not  change  its  place,  the  parts  may  change  their  place  in  a 
circular  order.  Prucoeding  Oieu  to  the  question  of  a  voul.  he  as  usual 
examities  the  difierent  senses  in  which  the  term  is  used,  and  adopts,  as 
iho  mo6t  aroacT,  place  without  matter;  with  no  iLoeful  result." 

"  Again,  in  a  question  conceniing  mechanical  action,  he  says,  '  When 
a  man  movu>9  u  stone  by  pushing  it  with  a  stick,  tee  sai/  bolh  that  the 
man  moves  the  stone,  and  that  the  slick  moves  the  stone,  but  the  latter 
more  properly,' 

"  Again,  we  find  the  Greek  philosophers  applying  themsetres  to  ex- 
tract their  dogmas  from  the  most  general  and  abstract  notions  which 
they  couhl  delect ;  for  example,  from  tho  conception  of  the  Universe 
as  One  or  us  Many  thing.-t.  They  tried  tu  determine  how  far  wc  may, 
or  must,  combine  with  these  conceptions  that  of  a  whole,  of  parts,  of 
number,  of  limits,  of  place,  of  beginning  or  end,  of  full  or  void,  of  rest 
or  motion,  <if  cause  and  elTecl,  and  the  like.  The  analysts  of  such  con- 
ceptions with  such  a  view,  occupies,  for  itutance,  almost  the  whole  of 
AnMotie's  Treatise  on  the  Heavens.'* 

Tho  following  paragraph  merits  "particular  auention: — "Another 
mode  of  reasoning,  very  widely  ap]diefl  in  these  attempts,  was  tho  doc- 
trine of  contrarieiiex,  in  which  it  was  assumed,  that  adje<:tive8  or  sub- 
stantives wliich  are  in  common  laugungo,  or  in  some  ahslract  mode  of 
conception,  opposed  to  each  other,  must  point  at  some  fundamonuil 
antithesis  in  nature,  whicli  it  is  important  to  study.  Thus  .'Vri^L>tle 
says,  that  the  Pythagoreans,  from  the  contrusts  which  number  sug- 
gests, collected  ten  principles— Limited  and  Unlimited,  Odd  and  Kven, 
One  and  Miiny,  Right  and  Left,  ^[alt:  and  Female,  Rest  and  Motion, 
Struight  and  Curved,  Light  and  Darkness,  Good  and  Evil,  Square  and 
Oblong. . . .  Aristotle  himself  deduced  the  doctrine  of  four  elements  and 
'<ber  dogmas  by  oppusitinns  of  the  same  kind." 
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Of  tfie  manner  in  wliioh,  frara  premiuae  obtained  in  lias  way,  ^ 
ancientA  altPinpted  tn  deduce  U^-b  of  naniro,  one  example  is  gireo  bv 
Mr.  \V>icwelI  u  few  paces  further  on.  "^Vristotlo  decides  that  there  » 
nu  vnii],  un  nuch  ar^mcntd  as  this.  In  a  void  !hcro  could  be  no  dif^ 
ferencB  i>f  up  and  down  ;  for  an  in  nothing  tlicrc  arc  no  differencea,  so 
there  are  none  in  &  pnvaliou  or  negation  ;  but  a  veid  is  merely  a  privft- 
tjon  or  nct^ation  of  matter ;  therefore,  in  a  void,  bodies  could  not  more 
up  itnd  down,  which  it  is  in  tbcir  nature  to  do.  It  is  easily  seen**  (Mr. 
Whewoll  verj-  justly  adds)  '*  that  such  a  mode  of  reasoning  elevate* 
tlie  familiar  forms  of  language,  and  the  intellectual  connexions  of  termf, 
to  a  supremacy  over  facta;  making  truth  depend  upon  whether  terms 
are  ur  are  not  privative,  and.  whether  we  say  that  iKiutefl  fUU  natuTally." 

The  propensity  to  assume  that  tlin  same  n'lations  obtain  between 
objects  tbem^etvea,  which  obtain  between  our  ideas  of  them,  is  here 
wen  in  the  extreme  tituge  of  its  development.  For  the  mode  of  phj- 
loeophizing,  exeroptiKea  in  the  ibrogomg  instances,  n^«>uniee  nu  leas 
than  that  the  proper  way  of  arriving  at  knowledge  of  nature,  is  to 
study  nature  hqivetf  subjectively  ;  to  apply  our  observaliDU  and  unol- 
yais  not  to  tlie  facts,  but  to  the  common  notions  emeriained  of  choM 
(acts. 

Mnny  other  equally  striking  examples  may  be  given  of  the  tendency 
to  aastune  that  things  which  for  the  cons-enience  of  common  life  are 
placed  in  dilTereMt  classes,  muut  di6er  in  every  respect.  Of  this  nature 
was  the  universal  and  deeply-rooiod  prejudice  of  antiquity  and  the  mid* 
dl0  ages,  that  celestial  and  terrestnal  phenomena  must  bo  essentially 
difTeront.  aud  could  in  no  maiuier  or  degree  dcpcud  upon  the  BBine 
laws.  Of  the  same  kitid,  also,  was  the  prejudice  against  which  Bfteon 
contended,  that  nothing  produced  by  imture  could  be  euecessfolly 
imitated  by  man:  "  Calorem  solis  et  ignis  toto  eenere  difterre;  ne 
scilicet  homines  putent  ae  per  opera  ignis,  aliquid  simile  Us  qus  in 
Natura  fiuui,  edueei-o  et  furmaro  pot»e :"  and  again.  "  Compositioiiein 
laiitum  opus  Hominis,  Mistionem  vero  opus  solius  Natiir<n  esse  :  ne 
twiltcet  homines  sperent  alifjuam  ex  arte  Corporum  naturalium  genera- 
tionem  out  transformationom."*  The  grand  distinction  in  the  ancieni 
philosophy,  bet^vcc^  natural  and  '^Holcnt  motions,  though  not  mthout 
a  plausible  foundation  in  the  appearances  ihcmsolves,  was  doubtlcvs 
greatly  recommended  to  adoption  by  its  conformity  ro  this  prejudice. 

%  7.  From  the  fundamental  error  of  the  scientific  inquirers  of  anti- 
quity, we  pass,  by  a  natural  association,  to  a  scarcely  leas  fundamental 
one  of  their  great  rival  and  successor,  Dacon.  It  has  excited  the 
surprise  of  philosophers  tliat  the  detailed  8\-stem  of  inductive  logir, 
which  this  extraordinary  man  labored  to  construct,  has  been  tumsd  to 
so  little  direct  use  by  subsequent  inquirers,  having  neither  cuDtimied, 
except  in  a  few  of  ils  generalities,  to  be  recognized  as  a  theory,  nor 
baring  condurted  in  practice  to  any  great  scientific  results.  But  this, 
tho\igh  not  unfri?quently  remarked,  ha«  Hcareelv  received  any  plausible 
oxplanaiion ;  and  some,  indeed,  have  preferred  to  assert  that  all  rules 
ttf  indurtiun  are  useless,  rather  than  suppose  that  ilacon's  rules  are 
grounded  upon  an  inaufBcient  analysis  uf  the  inductive  process.  Soeh, 
however,  will  be  seen  to  be  the  fiicc,  as  soon  as  it  is  considered,  that 
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(Se on  entirely  overlookod  Flui-ality  of  Causes.  All  lits  roles  tacitly 
imply  rho  us^umpliuii.  wj  c:untrury  to  all  we  now  knon:  of  nature,  that 
a  phenomonon  cannnt  have  more  Uiun  oiio  caiue. 

When  Bacon  is  inquiring  iiito  what  he  terras  the  forma  calidi  aut 
Jrigidi,  gravis  aut  levia,  ticci  avl  hurnidi,  and  the  hke,  he  never  lor  an 
instant  tloubtft  that  there  is  some  one  thing,  bouil-  invariable  condition 
or  set  of  conditions,  which  a  present  in  all  cases  of  heat,  or  of  cold,  or 
of  wliatevcr  other  phenomenon  he  is  cuusidering;  the  only  diSiculty 
being-  to  Hnd  what  it  is ;  which  accordingly  be  trios  tu  do  by  a  pn>ceas 
of  elimination,  rejecting  or  excluding,  by  negative  instances,  wtiuie%'er 
is  not  the /'ar ma  or  cautui,  in  urdur  to  arrive  at  what  ia.  But,  that  thia 
farma  or  cauAe  is  one  thing,  and  that  it  is  the  same  in  all  hot  objects, 
ae  ha«  no  more  doubt  of,  than  another  person  has  that  tliere  is  always 
some  causo  or  other.  In  the  present  stuto  of  knowledge  it  could  not 
be  necessary,  even  if  we  had  not  already  treated  so  fully  of  tbu  quei^tion, 
to  point  out  how  >videly  this  supposition  is  at  variance  wirli  the  truth. 
It  is  particularly  unfortuoate  for  Bucou  lltai,  falling  into  this  enor,  he 
ihould  ha%'o  lixtfd  almost  exclusively  upon  u  class  of  inquiries  in  which 
it  was  particularly  fatal ;  namely,  inquiries  into  the  causes  of  the 
sensible  qualities  of  objects.  For  hin  a^isumpUou,  groundless  in  every 
case,  is  false  in  a  peculiar  degree  witli  rebpect  to  tbose  sensible  quali- 
ties. In  regard  to  scarcely  any  of  lliem  has  it  been  found  possible  to 
troce  any  unity  of  cause*  any  set  of  conditions  invariubly  accompanying 
the  quality.  The  conjunctions  of  such  quaUues  with  one  another 
constitute  the  variety  of  Kinds,  iu  which,  as  already  remarked,  it  has 
not  been  found  po&sible  to  trace  any  law.  Bacon  was  seeking  for 
what  did  not  exisL  The  phenomenon  of  which  he  soaght  for  iIki  one 
rause  has  oftenest  no  cause  at  all,  and  when  it  has,  depends  (as  far  as 
hitherto  ascertained)  upon  an  unassignable  variety  of  disiinct  causes. 

And  upon  this  rock  every  one  must  split,  who,  like  Bacon,  repre- 
sents to  hitnself  as  the  first  and  fundamental  problem  of  science  lo 
ascertain  what  is  the  cause  of  a  given  oflcct.  rotlicr  than  what  arc  the 
effectJB  of  a  given  cause.  It  was  shown,  in  an  early  stage  of  our  in- 
quiry into  the  nature  of  Induction,*  how  much  more  ample  are  the 
resources  which  science  commands  fur  the  latter  than  fur  the  former 
inquiry,  since  it  is  upon  th»  latter  only  tlml  we  can  throw  any  direct 
light  by  means  of  experiment ;  lite  power  of  artificially  producing  an 
effect,  ini]dying  a  previous  knowledge  of  ut  least  one  of  its  causes.  If 
wo  discover  the  causes  of  effects,  it  is  generally  by  having  previously 
discovered  the  eOects  of  causes:  the  greatest  skill  iu  devising  crucial 
mstances  for  the  former  purpoKO  may  only  end,  as  Bacon's  pb>-sicul 
inquiries  flid,  in  no  result  at  all.  Was  it  thai  his  eagerness  to  acquire 
the  power  of  producing  fur  man's  benefit  effects  of  practical  importanco 
to  human  life,  rendering  him  impatient  of  pursuing  that  end  by  a  ctr 
ouitous  wute,  made  even  him,  the  champion  of  experiment,  prefer  the 
direct  mode,  though  one  of  mere  obM-rvatiou,  to  the  indirect,  in  which 
alone  experiment  was  possible  i  Or  \\tu\  even  Bacon  not  euiiiely 
cleared  hia  mind  from  the  notion  of  the  ancients,  that  "  rerum  cognos- 
cere  eamas"  was  (be  sole  object  of  philosophy,  and  Umt  to  inquire  into 
the  ff'^cU  of  things  belonged  to  servile  and  medianirnl  arts  I 

U  is  worth  remarking  that,  while  the  only  efficient  mode  of  cultivating 
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8pf!<rulatlve  Bctenco  wtu  naisM«d  from  an  uuduo  conicmpt  of  noaiiual 
operations,  the  fiUse  epecniaiivo  views  thus  r>ngeTi(lered  gavo  in  their 
luni  a  tal^e  direction  to  such  practical  and  mechanical  aims  as  wen 
still  Bnflcn.-J  to  exist.  The  awmniplion  universal  among  iho  aiK*iont8, 
and  in  the  middle  nge«,  llml  thc;re  vre.r*'  priuciplea  of  honl  and  cold, 
dryness  and  moiBturc,  Sec,  led  dirtx-tlv  to  a  beliuf  in  alchemy ;  in  a 
transmutation  of  siib&tancci*,  a  change  from  one  Kind  into  annthcT. 
Why  ishoiild  it  not  hn  posfiblc  to  malto  gold  }  Each  of  tho  chnnu*- 
leriatic  properties  of  gold  had  \tii  forma,  its  essence,  its  set  ol"  condi- 
tionit.  wnirli  ifwo  co«ild  discover,  and  learn  ho\v  to  realize,  we  cnuld 
inperinduce  that  particular  propertv  upon  any  nthtn*  suhitiaiicp,  upon 
wood,  or  iron,  or  lime,  or  clay.  If,  trten,  we  cnuld  efiect  tfaia  vitb 
respect  to  even' unc  of  the  ecseruial  properties  of  the  previous  metals, 
wo  should  have  converted  the  other  ftubstonco  into  golJ.  Nor  did  tliis, 
if  once  the  premiasee  were  granted,  appear  to  tnuwcnnd  the  real  pow^ 
era  of  man.  For  daily  cKperience  Bhowed  that  almost  everj'  one  of 
the  diAtinctiTc  aensihio  propenics  of  any  ohject,  its  coiutistenco,  il» 
color,  its  taste,  its  smell,  it«  Hhupo,  admitteil  of  heinj^'  totally  changed 
by  fire,  or  water,  or  »omo  other  chemical  a(.'enl.  The  forma  of  all 
ihoi^e  rjnalitica  feeraing,  therefore,  lo  he  wiiliin  human  power  eitliorto 
produce  or  to  annihilate,  nut  only  did  the  tmnsmutaiiou  of  HuWtitoces 
appear  abatractetlly  po^^ible,  but  the  employment  of  the  power,  at  ntir 
choice,  for  practical  ends,  seemed  by  no  moans  hopeIe«s. 

A  prcjudico  uuivcnjal  iti  llie  ancient  world,  and  Irum  which  even 
Bacon  was  so  ixix  from  being  free,  that  it  p<'n'aded  and  vitiated  llie 
whole  practical  part  of  bis  system  of  logic,  may  irith  good  reason  be 
ruitkod  high  in  thu  ordor  of  l*allacieft  of  whicli  vta  are  now  trusting. 

§  8.  There  remains  one  a  priori  &llacy  or  natural  prejudice,  the 
mottt  deeply-rooted,  perhaps,  of  all  which  we  have  ttiutrierated  r  one 
which  not  only  reined  supreme  in  ilie  ancient  world  but  etill  po»essea 
almost  undiapnted  duniiuion  over  many  of  the  mcwt  culLivatod  icinds ; 
and  some  of  the  most  remarkable  of  the  numerous  instancefl  by  which 
1  bhall  tiiink  it  neccBsary  to  exemplify  Jt,  will  be  taken  from  the  writin|r» 
of  recent  philosophers.  This  is,  that  the  rondiliotiw  of  u  phenomenon 
must,  or  at  leaet  probably  will,  renrmble  the  phenomenon  itself. 

Confonnably  to  what  wo  have  before  remarked  to  be  of  frefjueot 
occurrence,  this  fallacy  might  without  much  impropriety  hove  been 
placed  in  a  diflerent  clasii,  among  Fallarie><  of  Generalization:  for 
experience  docs  aiTord  a  certain  degree  of  countenance  to  tbe  a&^ump- 
tion.  The  cause  does,  in  very  many  eaaea,  resemble  it«  effect ;  like- 
produeeft  like.  Many  phenomena  have  a  Airert  tendency  to  perpetuate 
their  own  existence,  or  to  give  rise  to  other  phenomena  Kimilar  to  them- 
selves. Not  to  ineuiion  forms  actually  moulded  upon  one  another,  as 
impmsflionA  on  wax  and  the  like,  in  which  the  closest  resemblance 
between  the  effect  and  itn  cause  is  the  very  law  of  the  phenomenon ; 
oil  motion  tends  to  continue  itself,  with  its  own  velocity,  and  in  its  own 
original  direction ;  and  the  motion  of  one  body  lends  to  set  others  in 
motion,  which  \i  indeed  the  most  common  of  the  modes  in  which  the 
motions  of  bodi(«  onginnte.  "We  need  scarcely  refer  to  contagioti, 
fermentation,  and  the  like :  or  to  the  prodnction  of  efTects  by  the 
growth  or  expansion  of  u  germ  or  rudiment  reaemblliig  tm  a  smaller 
scale  the  cnmplotofl  phenomeiron— aa  in  the  growth  of  a  plant  ur  animal 
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iryo,  that  embryo  itsolf  deriviug  Ita  ori^n  &um  anodier 
plant  or  animal  ut'  Uic  itaiuo  kind,     Aguui,  lliu  tliuughU,  or  ruuiiuiti- 
ceucca.  which  uru  eti'ecta  of  our  pa^t  sun^atiuna,  resemble  thoae  tieniia- 
Hons;   feolingH  produce  similar  fctiUngci  by  way  uf  sjinpathy  ;    ojcts 
produce  simtUu  axXe  by  involuutary  or  voluntary  iiiiiiuttoii.      Witli  no 
many  uppoaranrea  in  its  fuvur,  iin  %voiidcr  if  a  presumption  natuiTilly 
^ew  up  in  mt'u'a  minda,  that  causes  muhl  Hecctsarilt/  roacmble  tlioir 
Ibcta,  and  ilmT  liko  could  oultj  be  produced  by  like. 
This  principle  of  fallacy  hau  usually  presided  over  die  fantastical 
tRmpts  to  influence  ifae  courao  uf  nutui'ti  by  cuiijuctura]  means,  the 
loico  of  which  was  not  dii-ecied  by  previous  obserx'ation  and  expoii- 
lent.     The  guew  almost  alwayci  Excd  upon  some  means  which  pos- 
flfjod  features  of  real  or  apparent  redcmbluncc  to  thu  end  in  view. 
'a  ckunn  waa  wanted,  ua  by  Ovid's  Medea,  to  prolong  lii'c,  all  lou^- 
lived  animals,  or  what  wuro  criteomed  guch,  were  collected  and  brewed 
■Alto  a  broth : — 
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A  similar  notion  was  embodioil  in  tho  celebrated  medical  theory 
led  the  "  Doctrine  of  Signatures,"  "  which  is  no  less,"  8a}*8  Dr. 
Paris,*  *'  tliaii  a  belief  that  every  natural  subtanee  which  powetisea 
any  medicinnl  virtno,  indicairfl  by  an  obvious  and  well-markod  ex- 
ternal character  the  disease  for  which  it  is  a  remedy,  or  ihe  objecl 
for  which  it  should  ho  employed."  This  outward  character  was 
generally  some  fciiuro  of  r< -mi- m bianco,  real  or  fantarticaJ,  either  to 
the  effect  it  was  supptwod  to  produce,  or  to  the  phenomenon  over 
vhicb  its  power  was  ihongbt  to  be  cxerciRed.  "  Thus  iho  lungs 
-\  a  fo.^  must  be  &  specific  for  asthma,  becuuae  that  animal  ie  re* 
markiible  fur  its  stron?  powers  of  respiration.  Turmeric  hau  a 
brilliant  yellow  color,  which  indicates  that  it  has  the  power  of  curing 
iho  jaundice  ;  for  the  sumo  reason  poppies  must  relieve  diseases  of  the 
head;  Acuricna  thone  of  the  bladder;  Cwisia  JiHula  the  affections  ot 
the  inlestmcs,  and  Ariatolochia  the  disorders  of  ihc  uterus:  the  polish- 
ed surface  and  stony  hardno^^  which  so  eminently  characterize  the 
seeds  of  the  Litho.Hpermum  officinale  (common  gromwell)  were  deemed 
a  certain  indication  of  their  efficacy  in  calculomt  and  gravelly  dis- 
orders: for  a  Birailur  reai^on,  the  rootK  of  the  Soxifragu  gi^nulaia 
(white  saxifi-agft)  gained  reputation  in  the  cure  of  the  same  dineaso  j 
and  the  Euphrasia  (eye-bnght)  acquired  fame,  as  an  application  in 
complaints  of  the  eye,  because  it  exhibits  a  black  sjint  in  its  rnrolla 
lesoinhling  the  pupil.  Tho  blood-ntono,  tho  Hfilmirojiinm  of  the  an- 
cients, fiijm  tin;  ociriisional  suiall  specks  or  points  of  a  blood-red  color 
exhibited  on  itA  green  surface,  is  even  nt  this  day  employed  in  ninny 
parts  of  Eiiglaiia  and  Scotland,  U>  stop  a  bleeding  from  the  nose  ;  and 
uellle  lea  continues  a  popular  remedy  for  tlie  cure  of  Urticaria.  !t  is 
also  asserted  that  some  suhstancea  bear  the  signatures  of  tho  humora, 
as  tho  petals  of  the  rod  rose  that  of  the  blood,  and  the  roots  of  rhubarb 
id  the  flowers  of  saflron  tliai  of  Uio  bile." 

The  early  speculations  respecting  the  cliemical  composition  of  bodiea 
jre  rendered  abortive  by  no  circumstance  mure,  than  by  their  inva- 
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riably  taking  fur  grauicd  that  tlio  [jroperdefl  nf  ibo  oIctnontA  must  lo 
flcmblc  those  of  the  cuni)x>iin<l!«  which  were  fortned  from  tfaom. 

To  doficcud  to  more  inodcm  insluuces ;  it  was  long  thought  and  wu 
etoutly  nittitituincd  by  the  Cartcsiuiis  and  even  by  Leibnitz  ag&iiist  the 
Newinninn  philosophy,  (noir  did  Nowtim  himself,  ns  wo  have  leen, 
cuutot  the  assumption,  but  ehidcd  it  by  un  arbitrary  hyputliDStB,]  that 
liothiiiE;  (of  a  physi<!al  iintuie  at  ieaid)  ruuld  ncroutit  for  motion,  except 
prtn-ioiw  motion  ;  tlic  impulse  or  impact  of  some  otljor  body.  It  waa 
Very  long  before  the  scientific  world  could  jirevuil  upon  itself  to  ntliait 
attraction  and  repulsion  [i.e.  ppontancoiis  rendenries  of  particlee  to  ap 
proach  or  recede  from  one  another)  as  ultimate  law^,  no  more  requiring 
to  bo  accounted  for  timn  impulse  it»elf,  if  indeed  the  Litter  wxtu  not, 
in  truth,  resolvable  into  The  forroer.  From  thit^  lianie  source  arose  the 
innumerablo  hypotheses  to  explain  those  clasaea  of  nioiioDa  which  sp< 
peared  mure  mysterious  than  others  because  ifacro  wa»  no  obriotu 
mode  nf  enribuiing  them  to  impuUe,  as  for  example  the  voluntary  mo* 
tiuns  of  the  human  bcHly.  Such  were  tlio  intemiiuoblo  sjiitems  ol 
vibrations  propagated  along  the  nenea,  or  animal  npiiits  rushing  up 
and  Aovni  between  the  muscles  and  the  brain :  which,  if  the  facts 
could  have  been  jinivcd.  would  no  doubt  have  been  an  important  ad- 
dition to  onr  knowledge  of  physinliigii'al  lawrt ;  but  the  mere  invention, 
or  arbitrary  supposition  of  them,  could  not  unless  by  the  strongest  de* 
hision  be  supposed  to  render  the  phenomena  uf  animal  life  more  com- 
prehensible or  less  mysTeriotis.  Nothing,  however,  eecmed  Rslisfactft- 
ry,  but  to  make  out  that  nioiion  was  caused  by  motion ;  by  Bomcthing 
like  itnetf  If  it  waH  not  one  kind  of  tnotion  it  mu^t  be  am>ther.  In 
like  mantier  it  was  Bupposed  ibat  the  physical  qnalilies  of  objectf 
inui<t  arise  from  sonic  similar  quahty,  or  perhaps  only  some  quality 
bearing  the  same  name,  in  the  particles  or  atoms  of  which  the  obJcctE 
were  rompoecd ;  that  a  bharji  taste,  lor  example,  must  anso  from  suarp 
particles.  And  reveming  the  inference,  the  efiecta  produced  by  a 
phcnomeoon  must,  it  was  supposed,  resemble  in  their  physical  attri* 
botes  the  phenomenon  itself,  llie  influences  of  the  planets  were  sup* 
poaed  to  be  analogous  to  their  vi^tihle  peculiarities ;  Mars,  being  of  a 
red  colutf  portondod  (ire  and  ti1aughti-r;  and  the  like. 

Passing  from  physics  to  melapbysics,  we  may  notice  among  the  most 
remarkable  fruit*  of  this  a  priori  fallacy,  two  closely  analogous  theories, 
euijdoyed  in  ancient  and  in  modern  times  to  bridge  over  the  cliasm 
between  the  world  of  mind  and  that  of  matter;  the  Mpecies  tensihitrs  of 
tfao  Kpictireans,  and  the  modem  doctrine  of  perception  by  means  of 
ideas.  Those  theories  arc  indeed,  probably,  indebted  for  their  exist- 
ence not  solely  to  the  fallacy  in  queatiou,  but  to  that  fallacy  combined 
with  another  natural  prejudice  already  adverted  to,  thai  a  thing  cannot 
act  where  it  is  nou  lu  bntli  doctrines  it  is  onsumed  tliat  the  phenom- 
enon which  takes  place  in  its  when  we  see  or  touch  an  object,  and 
which  wo  rei^ard  as  un  efluct  of  thul  object,  or  rather  of  its  presence  to 
jnr  organs,  must  of  necessity  resemble  very  cloRcly  the  onrward  object 
:suU'.  To  fultill  this  condition,  the  Epicureans  suppoeied  that  objects 
fcre  coniftnnily  projeclinp  in  all  directions  impalpable  images  of  them- 
lives,  which  entered  ai  the  eyes  and  [H>netrate»i  to  the  mind  :  whiU 
iniNlem  philosophers,  though  they  rejecttHl  this  hypothesis,  agreed  in 
.dooming  it  necesRary  to  suppo«e  that  not  the  object  itMcif,  but  a  mentol 
imags  or  rD)iresentatian  of  it.  w^s  the  diruct  object  of  perception.    Dr 
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Raid  had  to  employ  a  world  nf  lu-giimpnt  and  illustration  to  famUiariKv 
peuplu  with  the  trutli,  that  the  sensations  or  improssioiu  on  our  iniuds 
need  not  iiece»«anly  be  copies  of,  or  have  any  ruscmblancc  lo,  the 
cauMJS  which  prodiicA  them;  iu  opposition  to  the  natui'al  prejndice 
which  lod  inun  tu  u^t^imilato  ihu  actiun  of  bodies  upon  our  senses,  and 
through  them  upon  our  minds,  to  the  tmiufer  of  a  giveu  funn  from  one 
jbjocC  to  another  by  actual  moulding.  The  works  of  T>r.  Reid  ars 
even  now  the  moet  effectual  course  of  study  for  dutaching  the  miod 
from  the  prejudice  of  which  ihia  was  an  example.  And  ilio  value  of 
ihe  servicu  which  ho  thus  rendered  to  popular  philosophy,  ia  not  much 
dimiiUBhed  alihoujfh  wo  may  hold,  with  Brown,  tliat  ho  wont  tuo  far 
m  imputing  the  *'  ideal  theory"  ait  an  actual  tenet,  to  the  generality  of 
the  p1iilo»ophert)  who  preceded  him,  and  eapocially  to  Locke  and 
tiumo  :  for  if  they  did  not  themselves  consciously  £iU  into  the  error, 
onnuestionably  they  otien  led  their  readers  into  it. 

The  projudict!,  that  the  conditioiiB  of  a  phenomenon  must  rt-Hemble 
ihe  phenomenon,  in  occasionally  exQ<;g6rated,  at  least  verbally,  into  a 
Atill  more  palpable  absurdity ;  the  conditions  of  the  thing  ai-e  spoken 
jf  ad  if  they  were  the  very  thing  itscl£  Iu  Bacon's  model-inquiry, 
tvhicli  occu|iio,s  •10  i^reaL  a  spaeo  in  the  ^oi^nm  Organum,  the  inquisttio 
in/ormam  calidi,  the  conclusion  which  he  favors  is  that  heat  is  a  kind 
of  motion;  meaning  of  course  not  Utufoeliugof  hcut,  but  the  conditiotia 
nf  the  feeling:  meaning,  therefore,  only,  that  wherever  there  h  heat» 
there  must  finit  be  a  particular  kind  of  motion  ;  but  he  makes  no  dis- 
tinction in  his  language  between  these  two  ideas,  expressing  himself  us 
£  heat,  and  the  conditions  of  heat,  were  one  and  the  same  thing.  So 
Darnin,  in  the  begiuuing  of  his  Xoonomia,  says,  "  The  word  tora  has 
irarious  meanings  in  the  writers  »f  metaiihysics :  it  is  here  used  simply 
for  those  nottuiui  of  external  things  whicu  our  organs  of  sense  bring  ux 
acquainted  with  originally"  (thus  far  the  proposition,  though  vague,  is 
anoxrcptionablo  in  meaning),  "  and  is  donnc^l  a  contraction,  a  motion, 
or  ciinfiguration,  of  tlio  fibres  whirh  constitute  the  immediate  organ  of 
Bensc."  Our  notions,  a  configuration  of  the  6broa !  What  kind  of 
philosopher  must  he  be  who  thinks  that  a  phenomenon  is  defined  to  be 
the  condition  on  which  he  wipposes  it  to  depend  1  Accordingly  he 
Bays  Boon  after,  not  that  our  ideas  are  caused  by,  or  consequent  upon, 
certain  organic  phenomena,  but  "our  idc-as  are  animal  motions  ol  lh« 
organs  of  aense."  And  this  confiiitton  ntn-t  through  the  four  rolumoa  of 
the  Zoonomia ;  the  reader  never  knows  whether  the  vtTJtcr  is  speaking 
of  (ho  effect,  or  of  its  supposed  cause;  of  the  idea,  a  state  of  raontal 
consciousnesfl,  or  of  the  Btato  of  the  nerves  and  brain,  which  he  consid- 
ers it  to  presuppose. 

I  have  given  a  variety  of  instances  in  which  the  natural  prejudice, 
that  causes  and  their  cflects  must  reeemble  one  another,  has  operated 
in  practice  so  as  to  give  rise  to  grievous  errors.  I  shall  now  go  furthor, 
and  produce  from  the  writings,  oven  of  recent  philosophers,  instances 
in  wliich  the  prejudice  itsolf  is  laid  down  as  an  estahUsbed  principle. 
M.  Victor  Cousin,  in  tho  last  of  his  very  remarkable  lectures  ou  Locke 
(which  n«  a  resuini  of  the  objections  of  the  opposite  school  to  that  great 
man'H  doctrines,  is  a  work  of  eminent  merit),  enunciates  this  maxim  in 
the  fnUowing  unqualified  terms :  "  Tuiit  ce  qui  est  vrai  do  Teifet  est 
vrai  do  la  cause."  A  docti-ine  to  which,  unless  in  some  peculiar  and 
technical  meaning  of  the  words  cause  and  eSect,  it  is  not  to  bu  iioo- 
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guie«l  iliat  any  |>e]-eon  would  Utci-ally  odheie:  but  liu  wlio  couM  ait 
write  mwit  be  far  cDougb  from  Kccinff,  thai  the  very  revurso  migltL  be 
llio  fjict ;  that  ihuru  is  uotliiug  JiupusKiblo  iu  the  euppu»itiuii  lliut  no  on« 
property  which  i»  true  ot  the  effect  might  be  true  of  the  cause.  Wiilioui 
going  quitQ  eo  far  in  point  of  cxpre»»ion.  Col^dge,  iu  bib  Sicgray^m 
Jjiteraria.*  aflimu  as  on  "  evident  truth,"  that  "  ihe  hiw  of  caui)«lity 
faoitU  only  bt'twcen  bomogcDcous  things,  i.  c,  things  ka\ing  iomo 
Common  property,"  and  tboreforc,  "  cannot  extt-nd  from  ono  world 
into  another,  its  oppoMie :"  bence,  as  mind  and  matter  have  no  com- 
jnon  property,  mind  cannot  act  upon  matter  nor  matter  upon  mind. 
What  is  ilila  but  the  u  priori  fallacy  of  %vhicb  we  arc  Bpfaiiiig?  ITie 
doclriue,  like  many  otiicrs  of  Coleridge,  i»  u»kun  fiorh  Spinosa,  in  the 
tint  book  of  whoee  Ktkica  {De  Deo)  it  stands  e&  the  I'hird  Propo*!- 
lion :  "  Quu!  res  nihil  commune  inter  lic  habeut,  caruiii  una  ulteriu* 
causa  esj>e  tion  potoi^t,"  and  in  tlierc  proved  IVom  t\vo  so-called  axioms, 
equally  gratuitous  with  itttelf ;  but  Spinosa,  ever  syiitemalicnlly  con- 
Bistuiit,  pursued  the  doctrine  to  its  inevitable  consequence,  tlie  nialeri* 
ality  odiod. 

The  same  conception  of  impoMiibility  led  the  ingenious  and  subtle 
mind  of  Leibnitz  lo  his  celebrated  doctrine  of  a  prec»iabh<bed  har- 
mony. He,  too,  thought  that  mind  could  not  act  upon  matter,  nor 
especially  matter  upon  mind,  and  that  the  two,  therefore,  uiubt  have 
been  aiTangod  by  tlieir  Makfvr  like  two  rlorlc»,  wliich,  thmiuh  uncon- 
nected with  ono  another,  eirike  simultaneously,  and  always  point  to 
the  same  hoiu*.  Malebrancbc's  equally  faraou;*  theory  of  Occasional 
Ceusea  was  a  further  refinement  upon  ihis  conception  :  ineicad  of  sup- 
posing  the  clocks  originally  arranged  to  strike  together,  he  held  that 
vrhen  the  one  ntnkcK,  God  inicrposcB,  and  makcd  llie  other  atrika  in 
correapondeuce  with  it. 

Doecartes,  in  like  manner,  whose  works  are  a  rich  mine  of  almoM 
ever)-  description  of  a  priori  fallacy,  says  that  tin*  Efficient  Cause  mu&t 
at  least  have  all  the  perfections  of  tlie  eOV'ct,  and  for  this  singular 
reason:  "81  enim  ponamuM  aliqiiid  in  ideii  reperiri  qnnd  non  liierit  in 
ejus  causil,  hoc  igitur  habet  a  nihilo;"  of  which  it  is  scarcely  a  parody 
to  say,  that  if  there  he  pepper  in  the  soup  there  must  be  |)e|iper  in  the 
cook  who  made  it,  since  otlierwiac  the  pepper  would  be  witliout  a 
cause.  A  similar  fallacy  is  committed  by  Cicero  in  his  second  book 
Ve  Finibus,  where,  speaking  in  bis  o»vn  person  against  the  Epicureans, 
lie  charges  them  with  inconsistency  in  saying  that  the  pleasures  of  the 
raind  had  their  origin  from  those  of  the  body,  and  yet  that  the  former 
were  more  valuable,  as  if  the  effect  could  surpass  the  cause.  "AnJmi 
voluptaa  oritur  propter  voluplalcm  coqioris,  cl  mnjor  e!«l  animi  vuluptas 
QUara  coqioris'J  ita  fit  ut  graiulator  Imtior  nit  qnam  is,  cui  gralulntiir." 
Evan  that,  surely,  is  no  absolute  impossibility :  a  man's  good  fortune 
haA  l>een  known  to  give  mora  pleasure  to  others  than  it  gave  to  the 
man  himself. 

Descartes,  with  no  less  readiness,  applies  the  samO  principle  the 

'«ODvenie  way,  and  infers  the  nature  of  the  eflbcts  fi\>m  the  a.isumpTign 

tbaC  tliey  must,  in  this  or  that   property,   or  in  all  their  pm[>erties, 

iesomble  their  cause.     To  this  class  belong  his  speculations,  end  those 

of  ao  many  othcnt  after  him,  tending  to  infer  tb'a  order  of  the  UDiverae, 
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rtmi  olwemttion,  liut  fram  the  notion  we  think  ounclreti  able  to 
fonu  of  tlio  quaUliert  of  the  Godhead.  This  wjrt  ol"  inference  was 
probably  nevflr  carrie<l  to  a  greater  length  than  it  vra?  in  ona  particular 
insianco  by  Descartes,  when,  as  a  pro4*r  of  one  of  hi:i  physical  princi- 
ples, that  the  qtianrity  nf  motion  in  the  universe  is  invariable,  to  had 
recoiireo  u>  the  immulability  of  the  Divine  Nature.  Optimism,  in  all 
ita  shapctH,  ia  an  t-xmnple  of  ihc  Kamo  •tpccicri  of  fallacy:  God  is  per- 
fect, therefore  what  we  think  perlrrtion  mnst  obtain  in  nature.  Eveu 
ID  our  own  time  men  do  not  cease  to  oppose  Uie  divine  benevolence  to 
t|io  cviduncu  of  physical  fact?,  to  the  principle  of  population  for  ex 
ample.  Aft  if  the  nnhJeRtion  of  mankind  to  physical  Buffering,  often 
entU'cly  unavoidable,  and.  when  capable  of  boing  warded  off,  capable 
only  by  means  of  forethought  and  8elf-i*e3iraiQt,  were  more  difficult  to 
roconrilo  with  the  ways  of  Pro%-idenco  in  some  one  of  its  particular 
manifestations  than  in  so  many  others.  As  if,  in  so  far  as  pain  is  on 
imperfection,  any  one  day's  experience  were  not  sufficient  to  con- 
nnco  the  dovomest  mind  that  imjperfoction.  in  thai  sense,  in  the  work, 
entered  into  the  plans  of  the  Cruutur,  and  that  no  attribute  ruaUy 
incompatible  with  it  can  be  con-ectly  ascribed  to  him. 

Although  several  other  varieties  of  a  priori  fallacy  might  probably 
be  added  to  those  here  specified,  these  are  alt  aealiist  which  it  socius 
uece^ary  to  give  any  special  caution.  Our  object  is  to  opeti,  without 
Attempting  or  aOccting  to  exhaust  the  subject.  Having  illuscratvdf 
iliercfore,  this  5i'sc  class  of  Fallacies  at  sufficient  length,  I  aboil  pro* 
ceed  to  the  second. 


CHAPTER  IV. 


rALt.AC[B8  OP  OBBBBVATION. 


^  I.  From  the  fallacies  which  are  prapcrly  Prejudices,  or  presump- 
tions antecedent  to.  mid  supereediiig,  proof,  wu  puss  to  those  which  lie 
in  the  incorrect  performance  of  the  proving  process.  And  as  Proof, 
'm  ice  widest  extent,  embraces  ouu  or  more  or  all  of  three  processes, 
Obsert'ation,  GciiunLlization,  and  Deduction;  we  shall  consider  in  their 
oriler  the  errors  capable  of  being  committed  in  these  three  operations 
And  first,  of  the  first  mentioned. 

A  fallacy  of  raisobsorvation  may  be  either  negative  or  positive  i 
either  N  on -observation  or  Mal-observation.  It  is  nou-observation, 
when  all  the  error  consists  in  overlooking,  ur  neglecting,  facts  or  por- 
tioukiiH  which  ought  to  liave  been  observed.  It  is  mal>obsciTaQan, 
when  something  ia  not  simply  unBuen,  but  seen  wrong  j  when  iJie  fact 
or  phcnomenou,  instead  of  being  recognized  for  what  it  is  in  reality, 
is  mistaken  for  something  else. 

f  2.  Non-observation  may  either  take  place  by  overlooking  instances, 
or  by  overlooking  some  of  the  circumstances  of  a  given  instance.  If 
we  were  to  conclude  that  a  fortune-teller  was  a  true  propliet,  from  not 
adverting  to  the  ca.-ies  Ju  which  his  predictions  had  been  fuUiflcd  by 
the  event,  this  would  be  nou-obserratioa  of  instances :  but  ii'  we  over- 
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looked  or  remainod  ignorant  of  the  fact  that  in  cues  where  the  prfr 
diuiions  hod  come  true,  bo  bad  been  in  collasion  with  some  one  who 
had  given  him  the  iuformation  on  which  thcj  were  grounded,  tiiis 
[Would  he  non-ohscr\'atiou  of  circumistancuB. 

Tbu  furraer  case,  in  so  far  as  the  act  of  induction  ttom  invufficieol 
r\idtmc4:  ii  concerned,  does  not  fall  uudcr  this  second  claae  of  FaUaciea, 
but  under  tbu  third,  Fallaciea  of  Gviicrulization.  In  every  such  case, 
bowcvcr,  there  arc  two  defects  or  eiToiB  instead  of  one :  ibore  is  the 
error  of  treating  the  insufficient  evidence  ad  if  it  were  sufficient,  wliich 
a  a  Fallacy  of  the  tlurd  c\aaa ;  and  tltere  is  the  itisufiicicncy  itself;  the 
not  liaviug  better  e%idence ;  which,  when  euch  evidence,  or  in  other 
wordA,  when  other  instances,  were  to  be  had,  is  Non-obserratiun  ;  and 
tlio  erroneous  inference,  so  far  as  it  \i  to  be  attrtbulod  to  this  cause,  u 
a  Fallacy  of  the  second  class. 

It  belongs  not  to  our  purpose  to  treat  of  non-obearratioa  as  arising 
bum  casual  inattention,  irom  genera)  slavcnliucss  of  mental  habits,  want 
of  due  practice  in  the  use  of  the  ohsenrin^  faculties,  or  insuflicicut  in- 
terest in  the  subject.  The  queation  pertinent  to  logic  i^^Granting 
tlie  want  of  complete  competency  in  the  observer,  on  what  points 
is  that  insufficiency  ou  his  part  likely  to  load  him  wrong  I  or  rather, 
what  sorts  of  instaucas,  or  of  circumstances  in  any  ciTen  instance, 
are  most  likely  to  oacape  the  notice  of  observers  gen^vny ;  of  mankind 
oilargel 

^  3.  First,  then,  it  is  evident  that  when  the  instances  on  one  aido  of 
a  i^uestion  are  more  likely  to  be  remembered  and  recorded  than  those 
un  (fao  Diher;  espt?cially  if  there  be  any  stniog  moiivo  to  preserve  the 
memory  of  the  hrst  but  not  of  the  latter ;  these  last  are  likely  to  be 
overlooked,  and  escape  the  observation  of  the  moss  of  mankind.  This 
is  the  recognized  explanation  of  the  credit  given,  in  spile  of  reason 
and  eriduoce,  to  many  dasaes  of  imposteis:  to  quack  doclora.  and  for- 
tune-lcUcrs  in  all  ages;  to  the  "cunning  man"  of  modem  times,  and 
the  oracles  of  old.  Few  have  considered  the  extent  to  which  this 
fallacy  operates  in  practice,  even  in  the  teeth  of  the  roost  palpable 
negative  evidence.  A  strikioc;  example  of  it  is  the  faith  wbieh  the 
unadncated  portion  of  the  Bfrricuhumt  classes,  in  this  and  other  eoan> 
tries,  continue  to  repose  in  the  prophecies  as  to  wealber  supplied  by 
almaiiac  makeis:  aJtboogh  every  season  affords  to  them  BOmeroas 
cases  of  completely  erroneous  prediction :  but  as  every  season  also 
furnishes  some  cases  in  which  the  prediction  is  verifit.-d.  this  is  euoagli 
to  keep  up  the  credit  of  the  prophet,  with  people  who  do  not  reflect  on 
the  numbtir  of  instances  requisite  for  what  we  have  called,  in  oar  is- 
ductivo  terminology,  the  EHiminaiion  of  Chance;  since  a  ceitain  Bnn»- 
ber  of  rasunl  coincidences  not  only  may  but  will  happen,  between  say 
two  unconnected  events. 

Coleridge,  in  one  of  the  easayi  m  the  Friewd,  has  very  hapcil 

Lostnkted  the  matter  we  are  now  considering,  in  discussing  the  or   * 

[of  a  piorerb,  "  which,  differently  worded,  is  to  be  fbund  in  all 

[languages  of  Europe,"  viz.,  "  Fortune  favors  fools."      This  proveH^ 

I  says  he,  "  admits  of  various  explanations.     It  may  arise  finom  pity,  and 

the  soothing  permiasKin  that  Proridence  ia  eminently  walchftil  ovvr  t^ 

helpless,  am  extends  au  especial  care  to  those  wbo  are  sot  capable  t>l 

carmg  for  ihenaelfw.    So  used,  it  breathat  ibe  same  feeling  as  '  God 
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wind  to  iho  sliorn  lamb,'  or  the  more  sportive  adage,  that 
'  the  fuirics  take  caro  of  children  and  tipsy  folk,'  "  iSu  fur.  tlio  notion 
partakes  of  the  character  of  a  fallacy  at  GoncraU:!atiun.  Hut  he  con- 
tinues, *'  The  perauBsion  itsolf,  id  addition  to  the  general  ruligiouA 
feelingof  mankind,  and  the  scarcely  leu  general  lovo  of  the  inurvuluua, 
may  he  accounted  for  &om  our  tendency  to  exaggerate  all  cH'ects.  rhat 
8e«in  dispropurtiouBtu  to  their  visible  cause,  and  all  circumstancea  that 
are  in  auy  way  strongly  contrasted  with  our  notions  of  the  peraons 
nnder  them."  Onuttiug  some  further  cxplunotions  which  would  refer 
the  error  to  mal-obaervution,  or  to  the  utiior  species  ofnon-ubsers'atioii 
(that  of  circniuAtances),  I  take  up  the  quotation  further  on.  "  Unfuru- 
aeen  coincidencea  may  have  greatly  helped  a  man,  yet  if  they  have 
done  for  him  only  what  possibly  6rom  his  own  obilttioa  ho  might  have 
effected  f»jr  himself,  his  good  work  will  excite  leas  oitontion,  and  the 
in&tanrca  be  less  remembered.  That  clever  men  should  attain  their 
objecLi  seems  uuturul,  and  wo  neglect  the  circumstances  tliul  perhaps 
produced  that  success  of  themselves,  without  the  inUirvontion  of  skill 
or  foresight ;  but  we  dwell  on  the  dct  and  remember  it,  as  something 
strange,  when  the  same  happens  to  a  weak  or  ignorant  man.  So  too, 
though  the  latter  should  fail  in  his  undertakings  from  concurnnices 
that  might  have  happened  to  the  wi»ost  man,  yet  his  ^lurc  bein;;  no 
more  than  might  have  been  expected  and  accounted  fnr  from  his  fully, 
it  lays  no  hold  on  our  attention,  but  lloota  away  among  the  other  undis- 
tinguished waves  in  which  the  stream  of  ordinary  life  murmtuK  by  us, 
and  is  forgotten.  Had  it  been  as  true  as  it  was  notoriously  falsa,  that 
those  all-embracing  discoveries,  which  have  shed  a  dawn  of  science  on 
the  art  of  chemistry,  and  give  no  obscure  promise  of  some  one  great 
constitutive  law,  in  the  light  of  which  dwell  dominion,  and  the  power 
of  prophecy;  if  these  discoveries,  instead  of-having  been,  us  they  really 
were,  preconcerted  by  meditation,  and  evolved  out  of  hi«  own  intellect, 
bad  occurred  by  a  set  of  lucky  accident*  to  the  illustrious  father  and 
founder  of  philosophic  alchemy;  if  they  had  presented  themselves  to 
Pnifessor  Davy  exclusively  in  consoiiuencc  of  his  luck  in  possessing  a 
particular  galvanic  battery ;  if  this  battery,  os  far  as  Davy  was  con- 
cerned, had  itself  been  an  accident,  and  not  (as  in  point  of  fact  it  was) 
deftired  and  olttained  by  bim  for  tho  purpose  of  insuring  the  testimony 
of  experience  to  his  principles,  and  in  order  to  bind  down  material 
nature  under  the  inquisition  of  reason,  and  force  from  her,  as  by  tor- 
ture, unequivocal  answers  to  prepared  and  preconceived  questions,— 
yet  still  ihey  would  not  have  been  talked  of  or  described  as  instances 
of  ftt':k,  but  as  the  natural  results  of  his  admitted  genins  and  known 
skill  But  should  an  accident  have  disclosed  similar  discoveries  to  a 
mechanic  at  Birmingbani  or  Shefiicld,  and  if  the  roan  should  grow  rich 
in  consoquence,  and  partly  hy  the  envy  of  his  neighbors  and  partly 
with  good  reason,  be  considered  by  them  as  a  man  bctow  par  m  the 
general  powers  of  his  understunding ;  then,  'O  what  a  lucky  fellow  ! 
Wnll,  Ffirtnnc  tioM  favor  frw>l(t — iliat's  for  certain ! — It  i«  always  sol' 
And  forthwith  the  exclaimor  relates  half  a  dozen  similar  instances. 
Thus  accumulating  the  one  sort  of  facts  and  never  collecting  the  otlier, 
we  do,  as  poets  in  their  diction,  and  quarks  of  nil  denominations  do  in 
their  reasoning,  put  a  part  for  the  whole,  and  at  once  soothe  our  envy 
and  giiitify  our  lovo  of  the  marvelous,  bv  tho  sweeping  proverb 
Fortune  favoni  fools." 
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This  pasBEgfl  very  happily  sets  forth  the  manner  in  which,  under  tfai 
loose  mode  of  induction  which  proceeds /xr  envrnerationcm  rinipHem, 
not  Bcekini^  for  inKtuiicvit  of  isuch  a  kind  as  to  be  derisive  of  the  1)1)00' 

'tton,  but  generalizing  fi-om  any  which  occur,  or  ratbcr  which  are 
remembered,  opinions  gnjw  up  with  tbc  apparent  sanction  of  ex|»eri- 

,  "Cncc,  which  have  no  tbundation  in  the  laws  (if  n.itnrf*  at  all.  "  Itntjue 
recto  rcspoodit  ille,"  (we  may  say  with  Bacon.*)  "qui  cum  sU!^pen5B 
tabub  iti  icmplo  ei  monstraretur  coruin,  qui  vola  wjlverant,  quod 
vaufmgii  periculo  olapsi  sirit,  atqne  interrogando  prcoieretur,  annr 
turn  quidem  Doorum  tiumeti  agnosccix't,  quGcsivit  denuo,  At  ubi  wnnt 
Hit  drpteii  qui  jtoat  vota  nttncH-paia  perieruntf  Kadcm  ratio  e^t  fere 
Dmnis  fluner^tiiionis,  ut  in  Astrnlogicis,  in  Somniie,  Ominibue,  KemB- 
aihuj),  et  hujusmodi;  iu  quibu-i.  homines  deleetuti  liujusmodi  vauitati- 
bu.4.  advoitunt  evcntUR,  ubi  implentur;  adt  ubi  fallunt,  licoi  niulio  fT»- 
quonttus,  tamen  negligunt,  et  praetereunt."  And  he  proceeds  to  aay, 
that  independently  of  the  lovo  of  the  uiarvcloos,  «>r  any  oilier  bias  in 

.the  inctinntions,  tboro  ia  a  natural  tendency  in  the  intellect  ilsolf  to  this 
kind  of  fallacy ;  sLnce  tho  mind  is  more  moved  by  afiimiativc  iniitances, 
aJthout^b  negarivo  ones  are  of  most  use  in  philosophy:  "Is  tamen 
humano  intellectui  error  csi  pronrius  et  perpetuus,  ut  magis  moTcatur 
et  exciietur  AQirmativis,  quaui  Ncgutivis;  cum  rite  et  ordiite  cequum 
■e  utrique  projlicro  delK'iit ;  quin  contra,  tn  omni  Axioroate  Tcro  oOD< 
ititiiemlo,  major  vis  ost  instantife  negBtivm." 

But  the  j^rcateat  of  all  causes  of  n  on -observation  is  a  preconoeiTec 
opinion.  This  it  is  which,  in  all  n^es,  has  made  the  whole  rare  oi 
maiikiud,  and  every  separate  bcctiou  of  it,  fur  the  most  part  uuobaer- 
Tant  of  alt  facts,  however  nlMindant,  even  when  passing  under  their  own 
eyes,  which  ure  contradirtwry  tu  any  finit  iip|>oaniuco,  or  any  received 
teneL  It  is  worth  while  to  recall  occasionally  to  ilic  oblivious  memory 
of  mankind,  some  of  the  striking  inaiancea  in  which  opiniunt»  that  ihc 
simplest  exporimont  would  huvo  shown  to  he  crronoous,  continued  to 
be  eotcriainod  because  nobody  over  thought  of  trying  that  experiment 
One  of  the  most  remaHtablu  of  these  was  exhibited  in  the  Copenucan 
controversy.  The  opponents  of  Copemicns  argued  that  the  eanli  did 
not  move,  ixicause  it  it  did,  a  stone  let  fall  from  llie  lop  of  a  hiijh  tower 
would  not  reach  the  gi'ound  at  the  foot  of  the  lo\^v^,  but  at  a  little  dis- 
tance from  it,  in  a  contrary  direction  to  the  earth's  course;  inlhesiimc 
manner  (sold  they)  as,  if  a  ball  is  let  drop  from  ihu  masl-hetid  while 
the  ship  is  in  full  sail,  it  does  not  fall  exactly  at  the  foot  of  the  mast, 
but  nearer  to  the  stem  of  the  vessel.  The  Copemicans  would  have 
silenced  these  ol^cclors  at  once  if  thoy  had  trftl  dropping  a  ball  from 
the  mast-head,  because  lliey  would  have  found  that  it  docs  fall  exactly 
at  the  foot,  as  the  tlieory  requires:  but  no;  they  adniittrd  the  spurious 
fiwt,  and  BtiuK«led  vaiiJy  lo  make  out  a  diflVjrence  between  the  two 
cases.  '*  The  ball  was  no  part  of  tho  ship — and  the  motion  fonvarJ 
was  not  natHraly  either  to  the  ship  nr  to  Ino  ball.  The  stone,  on  tlie 
other  hiind,  let  fall  from  the  top  of  the  tower,  was  apart  of  the  eartlt; 
and  therefore,  the  diurnal  and  annual  revolutions  which  were  natural 
to  the  eanh,  were  also  natural  lo  tlju  stone;  the  stone  would,  there- 
fore, retain  tho  same  motion  with  tlio  tower,  and  strike  tbe  ground  pr*> 
cisely  at  the  bottom  of  it,"f 
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Other exampled,  (Kiarr.oly  lou  striking,  are  recorded  by  Mr.  Wljewoll,* 
where  imaginary  laws  of  iiaturo  have  continued  to  be  received  ha  real, 
merely  because  no  one  person  had  steadily  looked  at  facto  which  ulmost 
every  one  had  the  op[>ortunity  of  observing.  "  A  vngne  and  looao 
mode  of  hmkiuif  at  tacts  very  easily  ulwerviiblo,  left  men  for  a  long 
lime  unJer  thn  belief  that  a  body  ten  timcw  hm  heavv  as  another  falls 
Icn  tinted  as  fast;  that  objecU  iminorsed  in  water  are  ajwa\*ii  magnitied, 
without  regard  to  the  form  of  the  surface;  thfit  the  mairnet  exerts  an 
irre«intibie  force;  that  crystal  i*  always  found  assnciaied  with  ice ;  and 
the  like.  TfacdO  i»nd  many  other  are  examples  how  blind  and  careless 
man  can  be,  oven  in  of>$ervation  of  the  plainest  and  conimonetit  ap- 
pearances; and  they  Bhow  u»  that  the  mere  fuculttea  of  perception, 
ahbouj^h  cutistautly  cxerclited  upon  inuumcrablu  objccu,  muy  long  fail 
in  leadini^  to  any  exact  knowled^." 

The  intluence  of  a  preconceived  theory  is  well  exomplifiod  in  the 
supcraiitiou3  of  barbarians  respecting  the  virtues  of  medicaments,  and 
of  chai-iQfi.  The  negroes,  amonef  whom  coral,  as  of  old  amonc^  our- 
selves, 15  woni  as  an  amulet,  ulTinu,  ucecordiug'  to  Dr.  PariK,t  that  its 
color  "  in  always  affected  by  the  state  of  health  of  the  weart^r,  it  hcconi- 
in{^  paler  in  disease."  On  a  matter  open  to  nniversal  obserx'ation,  a 
general  proposition  which  has  not  the  smallest  vesti^  of  truth,  is 
reeeiveil  as  a  result  of  experience;  the  preconceived  opinion  prevent- 
ing all  observation  of  aucii  iiutuncea  as  oo  not  accord  with  it. 

§  4.  For  illuatrarion  of  the  first  snecies  of  non-obsen'atiun,  that  ol 
Instances,  what  hon  now  been  stated  muy  sufHce.  Bui  tliere  may  also 
oo  non-observation  of  some  material  circumstances,  in  insiaBces  which 
have  not  been  oliogothcr  overlooked — nay,  which  may  be  tin?  very 
inscances  upon  which  the  whole  superstructure  of  a  tlieor>'  baa  been 
founded.  As,  in  tbo  cases  hitherto  examined^  a  genoral  nrupusilion 
was  too  rashly  a<1opced,  on  the  evidence  of  particulars,  true  indeed,  but 
insufficient  to  support  it ;  so  in  the  cases  tu  whicii  we  now  turn,  the 

imrlicular*  themselves  hare  been  tmperiectly  observed,  end  iho  einji^u- 
ar  pronosltions  upon  wbicb  the  gcoeralization  is  grounded,  or  some  at 
least  of  those  ainj^ular  propositions  arc  false. 

.Suc-h,  for  instance,  was  one  of  the  mi-stakes  committed  in  the  cele- 
brated phlogistic  theory;  a  doctrine  which  accounted  for  combustion 
by  the  extrication  of  a  substance  supposed  to  bo  contained  in  all  com 
hnstible  matter,  and  to  which  the  name  phlogiston  was  given.  The 
hypothesis  accorded  tolerably  well  willi  superficial  appearances :  the 
ascent  of  flume  naturally  sugge.ils  tlie  eiicape  of  a  snbstance  ;  and  the 
risible  roHidiiucn  of  ashes,  in  bulk  and  weight,  generally  falls  extremely 
sliort  of  the  combustible  material.  The  error  was,  uuu-olisorvaiion  of 
an  important  portion  of  the  actual  rcftiduQ,  namely,  the  gaseitus  pro- 
ducts of  combustion.  When  these  were  at  last  noticed  and  brought 
into  account,  it  appeared  to  be  an  universal  law,  that  all  substances 
gain  instead  of  losing  weight  by  undergoing  combuMion  ;  and,  after 
the  usual  attempt  to  accommodate  tbe  old  theory  tu  the  now  &ct  by 
means  of  an  arnitniry  hypoth(«is  (that  phlogiston  had  the  riuality  of 
positive  levity  instead  of  gravity),  chemists  were  condacted  to  the  true 
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explanation,  uamcly  Uiat  iiuttcaJ  of  u  substance  scptmtvd,  Uiure  'U'ai 
(W  thii  cOBiiQiy  a  substance  absorbed. 

Many  of  the  absurd  practices  which  have  been  deemed  to  posBOBa 
medicinal  tffficacy,  huvo  bcc-n  indebted  fur  ihuir  repulatiou  to  non- 
ob»crvuiico  of  some  accompanj-ing  circomstance  which  wes  the  real 
agent  in  the  curea  ascribed  to  them.  Thu«,  of  the  Bympathiiic  powdei 
of  Sir  Kt'nelni  Digby  :  "  \Vlieue%or  oay  wound  imJ  Iil-lii  inflicted, 
tliis  powder  was  applied  to  t)i(;  weapon  that  hod  inflictod  it,  which 
wau,  moreover,  covered  with  uiiitment,  and  drc^ed  two  or  three  time* 
a  day.  The  wound  itself,  lu  the  iuea.ntmic*,  was  directed  to  be  brought 
together,  and  carefully  bound  up  witli  clean  lineu  rago,  but  attore  aUt 
to  be  in  alone  for  sm'eii  days,  nt  tlie  end  of  which  period  tlie  bandages 
were  removed,  when  tlw  wound  waa  generally  found  perfectly  miitod. 
The  triumph  of  tlic  cure  waa  decreed  to  ilie  mybt*iriou3  agency  oi  tht 
sympathetic  powder  which  had  been  so  aasiduously  applied  to  ihb 
weapon,  whereua  il  is  hardly  necesaary  to  oh«orvc  that  thu  proinptnoM 
of  the  cure  depended  upcm  the  total  exclusion  of  air  from  tlie  wound, 
and  upon  the  fionalivo  opcnttious  of  nature  not  haWng  received  any 
diBturuuuce  from  tlie  ofTicious  inlcrfereoce  of  art.  Thu  reitult,  beyond 
all  doubc,  iiimislied  the  first  hint  which  led  surgooitd  to  the  improved 
practice  of  heating  wounds  by  what  is  technically  called  theyfrje  inteii- 
tion."*  "  In  all  record*,"  addn  Dr.  Paris,  "  of  extraordinary  cure* 
performed  by  mysterious  agents,  there  is  a  great  desire  to  conceal  the 
remedies  and  other  curative  means  which  wore  simultaneously  admin- 
iatered  mth  them :  thus  Uribasius  commends  in  high  terms  a  necklace 
of  I'aiony  root  for  the  cure  of  epilepsy ;  but  wo  learn  that  ho  always 
took  caro  to  accompany  its  use  with  copious  evacuations,  although  nu 
assigns  to  tliem  no  share  of  credit  in  the  cure.  In  later  times  we  have 
a  good  iipeoimcn  of  tliis  t»pecios  of  deception,  presented  To  us  in  a  work 
on  Scrofula  by  Mr.  Morlcy,  written,  an  we  are  inibrmed,  for  the  sole 
purpose  of  restoring  tlie  much  injured  character  and  use  of  the  Ver- 
vain; in  which  the  L-ttthor  diroctfi  the  root  of  tliis  plant  to  bo  tied  with 
a  yard  of  whito  sarin  riband  around  the  neck,  where  it  is  to  remain 
uittil  the  patient  is  cured;  but  mark — during  this  interval  he  calls  to 
bis  old  the  most  active  medicines  in  the  materia  modica  !"t 

In  other  cases  the  cures  really  produced  by  rest,  regimen,  antl 
amusement,  have  been  ascribed  to  the  medicinal,  or  occai^ionallv  to 
iho  supcniaturaJ,  means  which  were  put  in  requisition.  "  The  cele- 
brated John  Wcciley,  while  ho  commemorates  the  triumph  of  sulphur 
and  supplication  over  his  bodily  infimiily,  forgets  to  approciate  the 
rosuscitaiiii)^  influence  of  four  months  repose  firom  his  apustolii:  labors; 
and  snch  is  the  disposition  of  the  human  mind  to  place  confidence  in 
the  operation  of  mysterious  agents,  tlmt  wc  find  him  more  disposed  to 
attribute  his  cure  to  a  brown  paper  plaster  of  egg  and  brimstone,  than 
to  Dr.  Fotiiergill's  salutaiy  prescription  of  country  air,  rest,  aaaes'  milk, 
and  horse  exercise."! 

In  the  fullatving  example,  the  circumstance  overlooked  was  of  a 
Boraewhat  different  character.  *'  When  the  yelloxv  ievor  raned  in 
America,  the  practitioners  trusted  exclusively  to  the  copious  use  of 
mercury ;  at  first  this  plan  was  deemed  so  universally  efficacious,  tliat, 
in  the  entliusiosm  of  the  moment,  it  was  triumphantly  proclaimed  that 
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ttever  took  place  after  the  merpiir)-  had  eviDced  it«  effect  upoii 
the  system :  all  tub  was  very  true,  but  it  fumUhed  no  proof  of  rhe 
efficacy  t>f  tliat  metal,  since  llie  disease  in  ita  agsjnvateU  furm  was  bo 
rapid  in  its  career,  that  it  swept  away  its  victinut  long  befoi-e  the  sys- 
t«m  could  be  brought  under  mercurial  influence,  while  in  its  milder 
dhape  it  passed  off  eijually  well  without  any  assistance  from  art-'** 

In  these  examples  the  circumstance  a\'erlookcd  was  cognizable  by 
ihu  metises.  In  other  case-s,  it  is  one  the  knowledge  of  which  could 
only  be  Brrived  at  by  reasoning ;  but  the  fallacy  may  still  be  claascd 
UDder  the  head  to  which,  for  want  of  a  more  appropriate  name,  we 
have  given  the  appellation  Fallacies  of  Non-obser\'ation.  It  is  not  the 
iiamre  of  the  faculties  which  ought  to  have  been  employed,  but  the  non- 
eniploymutit  of  them,  which  constitutes  this  natumi  Order  of  Fallacies. 
Wlicrevcr  the  error  is  negative,  not  positive ;  wherever  it  conaista 
specially  in  overlooking,  in  being  ignorant  or  unmindful  of  some  fact 
which,  if  known  and  attendud  to,  would  have  made  a  difference  in  tlio 
conclusiou  arrived  at;  the  error  is  properly  placed  iu  the  Class  which 
we  are  considering.  In  this  Ctasa,  tlmrc  is  not,  as  in  all  other  falla- 
cies there  is,  a  positive  mis-estimate  of  evidence  actually  had.  The 
conclusion  would  be  just,  if  the  portion  which  is  seen  of  the  cose  were 
the  ^TboIo  of  it ;  but  there  is  another  portion  overlooked,  which  vi- 
tiates the  result. 

For  instance,  there  is  a  remarkable  doctrine  which  has  occasionnllv 
found  a  vent  in  the  public  speeches  of  unwise  legislators,  but  which 
only  in  one  instance  that  I  am  aware  of  has  received  the  sanction  of  a 
philosopher,  namely  M.  Victor  Cousin,  who,  in  his  preface  to  the  Gorgias 
of  Plato,  contending  that  punishment  must  have  some  other  and  hif;her 
justificaliou  than  the  prevention  of  crime,  makes  use  of  this  argument 
— that  if  punisliment  were  only  for  tho  sake  of  example,  it  would  be 
indifferent  wlicther  we  punished  the  innocent  or  the  guilty,  since  tho 
panishmont,  considered  as  an  example,  is  equally  efficacious  in  either 
case.  Now  wu  must,  in  order  to  go  along  with  M.  Cousin,  suppose, 
that  the  person  who  feels  himself  under  temptation,  observing  some- 
body punished,  concludes  himself  to  be  in  danger  of  being  punished 
likewise,  and  is  terrified  accordingly.     But  it  w  forgotten  that  if  the 

Scrson  punished  is  supposed  to  be  innocent,  or  even  if  there  be  any 
oubt  of  his  guilt,  the  spectator  will  reffect  that  lits  own  danger,  what- 
ever it  may  be,  is  not  contingent  upon  his  guiltiness,  but  threatens  him 
equally  if  he  remains  innocent,  and  how  therefore  is  he  deterred  &om 
guilt  by  the  apprehension  of  such  punishmeoll  M.  Cousin  supposes 
that  men  will  be  dissuaded  from  guilt  by  whatever  renders  tho  condi- 
tion of  the  guilty  more  perilous,  forgetting  that  the  condition  of  the 
.innocent  (also  one  of  the  elements  m  the  calculation)  is,  in  tho  case 
supposed,  made  perilous  in  precisely  an  equal  degree.  This  is  a  fal- 
lacy of  overlookmg ;  or  of  non-observation,  within  the  intent  of  our 
classifi  cation. 

Fallacies  of  this  description  are  the  vreat  stumbUng-block  to  Just 
views  in  pnlltical  economy.  The  economical  workings  of  society  aiford 
innumerable  cajses  tn  which  the  effects  of  a  cause  consist  of  two  seta 
of  phenomena :  the  one  immediate,  concentrated,  obN-ious  to  vulgar 
eyes,  and  pawing,  in  common  apprehension,  for  the  whole  effect ;  the 
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Other  widely  diffiued,  or  lying  deeper  under  the  surfece,  and  whica  is 
exactly  contrary  to  the  former.  Take,  ibr  instance,  the  vulgar  notioD, 
BO  plausible  at  the  first  glance,  of  the  encouragement  given  to  industz; 
by  lavish  expenditure.  A«  who  spends  his  whole  income,  and  even 
his  capital,  in  expensive  living,  is  supposed  to  give  great  employment  to 
labor.  B,  who  hves  upon  a  small  portion,  and  invests  the  remainder  in 
the  funds,  is  thought  to  give  little  or  no  employment.  For  everybody 
sees  the  gains  which  are  made  by  A's  tradesmen,  servants,  and  othezs, 
while  his  money  is  spending.  B's  savings,  on  the  contrary,  pass  into  the 
hands  of  the  person  whose  stock  he  purdiased,  who  with  it  pays  a  debt 
he  owed  to  some  banker,  who  lends  it  again  to  atxne  merchant  or  manu- 
facturer ;  and  the  coital,  being  laid  out  in  hiring  spinners  and  weavers, 
or  carrietB  and  the  crews  of  merchant  vessels,  not  only  gives  immediate 
employment  to  as  much  industry  at  once  as  A  employs  during  the  whole 
f^  his  career,  but  coming  back  with  increase  by  the  sale  of  die  goods 
which  have  been  manufactured  or  imported,  form  a  fund  for  the  em- 
ployment of  the  same  and  perhaps  a  greater  quantity  of  labor  in  per- 
petuity. But  the  careless  observer  does  not  see,  and  therefore  does 
not  consider,  what  becomes  of  B's  money ;  he  does  see  what  is  done 
with  A's :  he  observes  the  amount  of  industry  which  A's  profusion 
feeds ;  he  observes  not  the  far  greater  quantity  which  it  prevents  from 
being  fed  :  and  thence  the  prejudice,  imiversal  to  the  time  of  Adam 
Smidb,  and  even  yet  only  exploded  among  persons  more  than  com- 
monly instructed,  that  prodig^ity  encourages  industry,  and  parsimony 
is  a  discouragement  to  iL 

The  common  argument  a^inst  free-trade  is  a  fallacy  of  the  same 
nature.  The  purutaser  of  British  silk  encoun^es  British  industry ; 
the  purchaser  of  Lyons  silk  encourages  only  French;  the  former  eon- 
duct  is  patriotism,  the  latter  ought  to  be  interdicted  by  law.  The 
circumstance  is  overlooked,  that  the  purchaser  of  any  foreign  com- 
modity of  necessity  causes,  directly  or  indirectly,  the  export  of  an 
equivalent  value  of  some  English  article  (beyond  what  would  other- 
wise be  exported),  either  to  the  same  foreign  country  or  to  some 
other :  which  fact,  although  from  the  complication  of  the  circumstances 
it  cannot  always  be  verified  by  specific  observation,  no  observation  can 
possibly  be  brought  to  contradict,  while  the  evidence  of  reasoning  upon 
which  It  rests  is  absolutely  irrefragable.  The  fallacy  is,  therefore,  the 
same  as  in  the  preceding  case,  that  of  seeing  a  part  only  of  the  phe- 
nomena, and  imagining  mat  part  to  be  the  whole ;  and  may  be  raued 
among  Fallacies  of  Non-observation. 

$  5.  To  complete  the  examination  of  the  second  of  our  five  clawes, 
we  have  now  to  speak  of  Mal-observation ;  in  which  the  error  does 
not  lie  in  the  fact  that  something  is  unseen,  but  that  something  seen  is 
seen  wrong. 

Perception  being  infallible  evidence  of  whatever  is  really  perceived, 
the  error  now  under  consideration  can  be  committed  no  odierwise 
than  by  mistaking  for  perception  what  is  in  fact  inference.  We  have 
formerly  shown  how  intimately  the  two  are  blended  in  almost  every- 
thing which  is  called  observation,  and  still  more  in  every  Description.* 
What  is  actually  on  any  occasion  perceived  by  our  senses  bemg  so 
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tmnuie  in  ftmount,  and  geuerally  ho  uoimponaDt  a  portion  of  the  ittaie 
•if  factfi  which  we  vnsh  to  ascertain  or  to  commuuicatu,  il  would  be 
absufd  to  say  that  citltnr  in  our  obsen'ationii,  or  in  convnying  their 
result  to  others,  wu  ought  not  to  minglo  inference  with  fact ;  all  that 
can  be  «aiJ  is.  that  when  we  do  so  we  ought  lo  be  aware  of  what  wo 
are  doing,  and  to  know  what  part  of  the  assertion  rests  upon  conAcioua- 
ness,  and  is  therefore  indisputable,  what  part  upvn  iuference,  and  is 
therefore  questionable. 

One  of  the  most  celebrated  examples  of  an  universal  error  produced 
ly  mtBtaking  an  inference  for  the  direct  evidence  of  the  senses,  was 
-he  resistance  made,  on  the  ground  of  common  sense,  to  the  CopomicHQ 
fystetn.  People  faucicd  thoy  «tiw  the  t>uu  rise  and  set,  the  stars  revolve 
in  circle*  round  the  pole.  We  now  know  that  they  saw  nosuch  thing: 
what  they  really  saw  were  a  set  of  appearances,  equally  reconcila- 
ble with  the  theory  they  held  and  with  a  totally  different  one.  It 
-teems  ntraiiga  that  such  an  instance  bk  this,  of  the  teatimony  of  the 
senses  pleaded  with  the  most  entire  conviction  in  favor  of  ftomething 
which  waa  a  mere  inference  of  the  judgment,  and,  as  it  turned  cut, 
■  false  inference,  should  not  have  opened  the  eyes  of  the  bigots 
of  common  senve,  and  inspired  thutn  witli  a  more  modest  distrust 
tT  the  competency  of  mere  ignorance  to  judge  the  conclasions  of 
science. 

In  proportion  to  any  person's  deficiency  of  knowledge  and  menial 
cultivation,  is  generally  iii<t  inability  to  discriminate  between  his  infer- 
ences and  the  perceptions  on  which  they  were  grounded.  Many  a 
morveloutt  tale,  many  a  scandalous  anecdote,  owes  its  origin  to  tlits 
incapacity.  The  narrator  relates,  not  what  he  saw  or  heanl,  but  the 
im'presMon  which  he  derived  from  what  hn  naw  or  heard,  and  of  which 
perhaps  the  greater  part  consisted  of  inference,  though  the  whole  is 
related  not  as  inference,  but  as  matter-of-fact.  The  difiiculty  of  in* 
ducing  witnesses  to  restrain  witliin  any  moderate  limits  the  inlcrmix- 
turo  of  their  inferences  witJi  the  narrative  of  their  perceptions,  is  well 
known  lo  experionced  cross-examiners ;  and  still  more  is  this  the  case 
when  ignorant  persons  attempt  to  describe  any  natural  phenomenon. 
'*  The  simplest  narrative,"  says  Dugald  Stewart,*  "  of  the  most  illiterate 
observer  involves  more  or  less  of  hypothesis ;  nay,  in  general,  it  iviU 
be  found  that,  in  proportion  to  his  ignorance,  the  greater  is  the  numl>er 
of  conjectural  principles  involved  in  his  statements.  A  village  pothe- 
cary  (and,  if  possible,  in  a  still  greater  degree,  an  experienced  nutse) 
is  seldom  able  to  describe  the  plainest  cose,  without  employing  n  phra- 
seology of  which  every  word  is  a  theory  ;  whereas  a  simple  and  gen- 
uine Bncci6cation  of  tno  phenomena  which  mark  a  particular  disease, 
a  specification  unsophisticated  by  fancy,  or  by  preconceived  opinions, 
may  be  regarded  as  unequivocal  evidence  of  a  mind  trained  by  long 
and  successful  study  to  the  most  difficult  of  all  arts,  tliat  of  the  (aithftd 
interpretaittm  of  nature."t 
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Dtry  had  ■uccceded  in  dceompoiinjt  lh«  fixed  ilkBriM,  ■  portioo  of  poUaaium"  (a  Hub- 
■ttacs  so  Ufht  II  ic  swim  vpoa  water)  "  wib  plKcd  in  the  htnd  of  on*  of  otir  moat  Au- 
tfasviahcd  irnnntLits,  wuh  ■  query  im  l»  ils  nature  'I*bn  nbihMOphsr  obMrHng  ita  upect 
aiM  spfnidor  iliil  not  heaitabi  in  pronouncing  it  lo  be  metallic,  and  unilim  it  once  Ihe  iitei 
d  wMjlit  with  that  of  nutil,  the  evldanca  of  hia  aonatta  wia  btmi  ioauluciAnt  to  dissaTsr 
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The  univenuility  of  the  confiwion  between  perceptions  and  the  infer- 
ences drawn  from  tbem.  and  the  rarity  of  the  power  to  diacriminati 
the  one  from  tlto  other,  reuses  to  surpriae  lu  when  we  consider  tJiat  is 
the  far  greater  nnmber  of  instancoR  the  actual  porceptions  of  our  senMS 
nre  of  no  importance  or  interest  to  us  except  as  marks  &oni  which  we 
infer  somethins;  beyond  them.  It  is  not  the  color  and  superficial  extei^ 
dion  perceived  by  the  eye  that  are  important  to  us,  but  the  object,  of 
which  those  vistblo  appouranc<:s  testify  the  presence;  and  where  the 
sensation  itself  is  inoiflerent.  as  it  generally  is,  we  have  no  motive  to 
attend  particularly  to  it,  but  acquire  a  habit  of  passing  it  over  vnthoat 
distinct  conaciouHuoM,  and  goinc;  un  at  ouce  to  the  inference.  So  that 
to  know  what  the  sensation  actually  was,  is  a  study  in  itself.  To  which 
the  painter,  for  example,  has  to  train  himself  by  special  and  long  con- 
tinued discipline  and  applicutiou.  In  things  furtlier  removed  fiou  the 
dominion  ol  the  outward  senses,  no  one  who  has  not  great  experience 
in  paychologico]  analysis  is  competent  to  break  this  intense  association : 
onu  when  such  analytic  habits  do  not  exist  iu  the  requisite  degree,  ic  b 
hardly  possible  to  mention  any  of  the  habitual  judgments  of  mankind 
on  subjects  of  a  high  degree  of  abstraction,  from  the  being  of  God  and 
the  immortality  of  the  soul  down  to  the  raoltiplication  Table,  which  are 
not,  or  have  not  been,  considered  as  maner  of  direct  intuition.  In 
saying  this  I  do  not  seek  to  prejudge  the  question  of  tnuiscendental 
metaphysics,  how  far  a  certain  number  o£  these  habitual  judgments  are 
really  intuitive,  or  otherwise.  1  only  point  out  the  strength  of  the 
tendency  to  ascribe  an  intuitive  character  to  judgments  which  are  more 
inferences,  and  of^n  false  ones.  No  one  can  doubt  that  many  a  de- 
luded visionary  has  actually  believed  that  he  was  directly  inspired  from 
heaven,  and  that  the  Almighty  had  conversed  with  htm  face  to  face; 
which  yet  was  only,  ou  bis  port,  a  conclusion  drawn  &om  appearances 
to  his  senses  or  feelings  in  his  internal  consciousness  which  were  alto- 
gether an  insufficient  foundation  for  luiy  such  belief.  The  caution, 
therefoi-e,  which  is  needful  against  tliis  class  of  errors,  could  not  with 
any  propriety  have  been  foregone ;  though  to  determine  whether,  on 
any  of  the  great  questions  of"  metaphyaica,  such  errora  are  actually 
conmiitted,  balongs  not  to  this  place,  but,  as  I  have  so  often  said,  lo  a 
different  science. 

Idess  BO  inacpusUy  aMOCUt«d  in  bis  mind,  wid,  balancing  tbo  ■peciracn  on  liin  Angrn,  h» 
oxdunMid, '  It  it  cvitsinlr  tutsUK,  tad  wry  fJwjM.' "  Ht  nistsok  hw  jiJfmtmt  at  Uw 
ixHidsrositj  of  lb«  mtiBtaaec  Tor  t  mtatiPH  ot  U. 
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CHAPTER  V. 

FALLACIES  DP  GENBKaLIZATIOM. 

4  I.  The  class  of  Fallaries  of  which  we  are  now  to  speak,  is  iho 
Rnost  extensive  of  all ;    embracing  a  f^eater  number  ana  variety  of 
tmfouaded  infcroiiccs  than  any  uf  the  oifier  classes,  and  which  it  is  even 
more  difficult  to  reduce  to  suo-claM«oii  or  species.     If  the  aneropt  made 
in  the  preceding  Books  to  define  the  principles  of  well- grounded  geuer- 
alization  han  been  successful,  all  generaUzatioDS  not  ctmformable  lo 
Ui09C  principle:^  might,  in  a  certain  sease,  be  brought  under  the  present 
class  :  when  however  tlio  nilu^f  are  known  and  kept  in  view,  but  a  -) 
casual  lapse  committe<l  in  the  applicacinn  of  them,  tliis  is  a  blunder,  / 
not  a  fallacy.     To  entitle  an  error  of  generalization  to  the  latter  epithet,  J 
it  must  be  committed  on'prmciple;  there  tiiiut  lla  in  U  some  erroneous 
^      icepiion  of  the  indued vflT process;  the  logilimute  mode  of 


Irawinc;  conclusions  from  observation  and  experiment  must  be  funda- 
mentally^ misconceived. 

^WtTioui  attempting  anything  so  chimerical  aA  an  exhaustive  classifi- 
cation of  all  the  miscouccpttotis  which  can  exist  on  the  subject,  let  ua 
coRioiit  ountolve.^  with  noting,  among  the  cautions  which  mig'ht  be 
suggested,  a  few  of  the  most  useful  and  noediiil. 

§  S.  In  the  first  place,  thAre  are  certain  kinds  of  generalization  wliich, 
if  the  principles  already  laid  down  bo  correct,  mmi  be  groundless : 
experience  cannot  afford  the  noceAsary  conditions  for  estabtisliiug  iheni 
by  a  correct  induction.  Such,  for  instance,  arc  all  inferences  from  the 
order  of  nature  existing  on  the  earth,  or  in  the  solar  system,  to  tLat 
which  may  exist  in  remote  parts  of  the  univerae;  whera  the  phenom- 
ena, for  aught  we  know,  may  be  entirely  different,  or  may  succeed  ono 
another  according  to  different  laivs,  or  oven  acconling  lo  no  fixed  law 
at  all.  Such,  again,  in  mutters  dependent  on  causation,  are  all  univerftnl 
nogatives,  all  propositions  that  assert  impossibility.  The  non-existence 
of  any  given  phenomenon,  however  uniformly  experience  may  as  yot 
have  testified  to  the  fact,  iiroves  at  most  that  no  cause,  adequate  to  its 
produclioiM  has  yet  manifested  itself;  but  that  no  such  causes  exist  in 
nature  can  ouly  be  inferred  if  we  commit  the  absurdity  of  supposing 
that  we  know  all  the  forces  in  nature.  Tho  supposition  would  at  least 
be  premature  while  our  acquaintance  with  some  even  of  those  which 
we  do  know  is  so  extremely  recent.  And  however  much  our  knowl- 
edge of  nature  may  hereafter  be  extended,  it  is  not  easy  to  see  how 
that  knowledge  could  ever  be  completo,  or  how,  if  it  were,  we  could 
ever  be  assured  of  itA  being  so. 

The  only  laws  of  nature  wliicii  affortl  sufficient  warrant  for  attribut- 
mg  impossibility,  are  first,  those  of  number  and  extension,  which  aro 
[>aramouiit  to  the  laws  of  the  succeesion  of  phcnoinena,  and  not  ex- 
poaed  to  the  agency  of  coaoteracting  causes  ;  and  secondly,  the  univer- 
sal law  of  causality  itself  That  do  variation  in  any  effect  or  consoqiionl 
will  take  place  while  the  whole  of  the  antecedents  remain  tho  same, 
may  be  affirmed  with  fall  assurance.  But,  that  the  aildition  nf  some 
naw  antecedent  might  not  entirely  alter  and  subvert  the  accastnmod 


4B0 


PALLACISa< 


conset|uenc,  or  ibat  antecedents  competent  to  do  iliU  do  not  exist  n 
uaiure.  we  are  in  no  cEute  empowered  positively  to  conclude. 

§  3.  It  is  next  to  be  remarkud  that  all  generalizations  whtcb  profew, 
likctlie  tlieorifs  of  Thalea.  Demorritus,  and  others  ofilio  early  Greek 
phtlosdpheni,  to  resolve  all  things  into  soiiiu  one  element,  or,  like  many 
mtKlcrn  theories,  to  resolve  phenoinena  radicolly  different  into  lfa« 
same,  are  necowarily  false.  By  radically  different  phenomena  I  mean 
iiupressioQS  on  our  sensoo  wliich  differ  in  qtialitv,  and  not  morely  in 
degree.  On  this  Riibject  what  Appeared  necessary  was  said  in  the 
chapter  on  tlie  Limits  to  the  Explanation  of  Laws  of  Natore;  but  as 
the  fallacy  is  even  in  uur  own  liincs  a  common  one,  1  shall  touch  upon 
it  somewhat  fiirtber  in  this  place. 

When  we  Koy  that  the  force  which  hulda  the  planets  in  their  orlnts 
is  resolved  into  gravity,  or  that  the  Ibrre  which  make  substances  com- 
bine rh<>micalty  is  rcAotved  into  electricity,  we  a&aert  in  the  one  case 
what  is,  and  in  the  uther  cusu  what  might,  and  probably  will  ulcimUcly 
Im3  a  legitimate  rosult  of  induction.  In  both  these  auea.  modon  is 
rejtolved  into  motion.  The  assertion  is,  that  a  case  of  motion,  whidi 
\vu»  supposed  to  be  special,  and  to  follow  a  distinct  law  of  its  own, 
confonns  to  and  is  included  in  the  general  law  which  regulates  another 
class  of  motions.  But,  from  these  and  similar  generalizations,  coimtc- 
nance  and  currency  has  been  given  lu  attempts  to  resolve  not  motion 
into  njotion,  but  heat  into  motion,  light  into  motion,  sensation  itself  into 
motion  (as  in  Hartley's  docuine  of  vibrations);  states  of  conxciousuew 
into  states  of  the  nervoua  system,  as  in  the  mder  forms  of  the  mauiri- 
ali^  philosophy;  vital  pheiiumena  into  mechanical  or  cbenscal  pro- 
cctme^t,  as  in  stmte  hcIkkiIs  of  phj-siolog^'. 

Now  1  am  far  from  preteiKiiiig  that  it  may  nut  bo  capable  of  proof, 
or  that  it  would  not  be  a  verv  important  addition  to  our  knowledge  if 
proved,  that  certain  motions  in  the  particles  of  bodies  are  among  the 
OCfM/finoju  of  the  production  of  heat  or  Hf^ht;  that  certain  ns^gnable 
physical  modifications  of  the  ner^'es  may  bu  among  the  coMduiotu  not 
only  of  our  sensations  ur  emotiiios,  but  even  of  our  thoughts;  tliat  cer- 
tain mechanical  and  chemical  conditions  may,  in  the  order  of  nature,  bo 
suiTicienl  to  determine  to  action  the  physiological  laws  of  life.  All  I 
insist  upon,  in  common  with  every  sol>or  tliinker  itiocc  modem  science 
has  been  detiuitively  constituted,  is.  that  it  shall  not  he  soppti^ed  that  by 
proving  ihetK.^  ihiugi:)  one  step  would  be  made  towards  a  real  explanation 
of  heat,  light,  ur  senttatiou;  or  that  the  geneiic  pecubarity  of  those 
phenomena  can  be  in  the  least  degree  evaded  by  any  such  dtscoveries, 
however  well  estoblished.  Let  it  be  shown,  for  instance,  that  the 
tnosi  complex  ecrioe  uf  physical  causes  and  cffectR  succeed  one  another 
in  the  eye  and  in  the  brain  to  produce  a  sensation  of  color;  rays  falling 
upon  tlie  eye,  refracled.  converging,  crossing  one  anotlier,  making^  in 
tjivertod  imago  on  the  retina,  and  after  this  a  motion — let  it  be  a 
vibr^uon  f)r  a  rush  of  nervous  fluid,  or  whatever  else  you  aro  pleased  to 
suppiitte,  along  the  optic  nerve— a  propagation  of  this  iui*ti»D  to  iho 
brain  itself,  and  as  many  more  different  motions  as  tou  chooee;  still. 
at  the  end  uf  the-se  motions,  there  is  somotliing  whicL  is  noc  aniotiao, 
there  is  a  fueling  or  sensation  uf  color.  \Vli(itever  number  of  motions 
we  may  be  able  to  intci^xtlale,  uiul  whetlier  they  be  real  or  imaginary, 
we  shaJl  still  tind.  ut  the  ood  of  tlte  6erie«,  a  motion  antecedent  and  a  color 
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oonaeqiMnL  The  mode  in  which  any  one  of  the  motions  produces  iii« 
next,  might  possibly  be  susceptible  of  explanation  by  some  general 
taw  uf  motion  pre^'iously  known  j  but  the  niixle  iu  wbich  tl)o  lust  luo- 
tinn  producer  tno  sensation  of  color,  c&nnot  be  explained  by  any  law 
of  motion;  it  is  the  law  of  color;  which  is,  and  muHt  always  remain  a 
peciiUar  thing.  VV'hei-e  our  conKciousnes«  recognizes  Ixaweeii  two 
phenomena  an  inlierent  dintinction ;  where  we  are  senaiblo  nf  a  difl'er- 
onco  which  is  not  merely  of  degix-o,  and  feel  thai  no  adding  one  of  the 
phenomena  to  itself  would  produce  the  other;  any  tlieory  which 
aRempta  to  bring  ettiier  under  the  laws  of  tlio  other  must  be  ialsei 
ihougb  a  theory  which  merely  treats  the  one  aa  a  cause  or  condition  of 
tlie  other,  may  posAihly  be  true. 

^  4.  Among  the  remaining  formi  uf  erroneous  generalization,  sev- 
eral of  those  mo&t  worthy  of  and  most  re(|uii  ing  n(»tice  have  fallen  under 
our  oxaminatioD  in  former  places,  where,  in  investigating  tlie  rules  of 
correct  induction,  wo  have  had  occanion  tu  udverc  to  the  distinction 
between  it  and  some  common  mode  of  the  inrorrcct.  In  this  number 
ia  what  I  have  formerly  called  the  natural  Induction  of  uutnquiring 
minds,  the  Induction  of  the  ancients,  which  proceeds  per  entuncratia- 
nem  simpU/xm:  "This,  that,  and  iho  other  A  are  H,  I  cannot  think  of 
any  A  which  la  not  B.  therefnre  every  A  is  B."  As  a  final  condcm- 
nntion  of  this  nidfi  and  slovenly  mode  o'i  generalisation.  I  will  quote 
Bacon's  emphatic  denunciation  of  it ;  iho  most  imy>orlant  part,  as  1  have 
more  than  once  ventured  to  assen,  of  the  permanent  service  rendered 
by  him  to  philosophy.  "Inductio  ^ua;  procedit  per  enumerationeni 
nimpliccra,  res  puorilia  est,  ot  precario  conehidit."  (concludes  only  b\f 
your  ieavtt  or  provisionally,}  "  et  periculo  expnnitiir  ab  instantia  con- 
Cmdictoria,  et  plerunxjuo  secundum  pauciora  quum  par  est,  nt  ex  hi* 
tantummodo  guit  prtrjto  ititnt  pmnumiat.  At  Inductio  quse  ad  inven- 
timiem  et  demons tratiooem  Scieniianim  el  Artium  erit  utilis,  Katuram 
separaxe  debet,  per  reioctiontM  et  cxchisiones  dchitas;  QC  deindo  post 
neguivH  tot  quot  sufhriunt,  super  athrmiiriras  roncludere." 

I  have  already  said  that  the  mode  of  Simple  Enumeration  is  still  the 
commou  and  received  method  of  Induction  in  whatever  relates  to  man 
and  society.  Of  this  a  very  few  instances,  more  by  way  of  memento 
than  of  instruction,  may  suflice.  What,  for  example,  is  to  be  tlioughl 
of  all  the  "  voDimon-tteiiffo"  maxims  for  which  the  following  may  serve 
as  the  univemal  furmula  :  "  Whatsoever  has  never  been,  will  never 
be."  As  for  example  :  negroes  ha\'e  never  been  as  civilized  as  whiles 
Aoroetimes  are,  iherefbro  it  is  impossible  they  should  be  so.  Women, 
as  a  class,  have  not  hitherto  equaled  men  as  a  class  in  intellectual 
energy  and  compreboiisiveness,  therefore  they  are  necessarily  inferior. 
Society  cannot  prosper  without  this  or  the  other  institution  ;  f.  g.,  in 
Aristotle's  time,  without  slavery  ;  in  later  times,  without  an  established 
priesthood,  without  artificial  distinctions  of  ranks,  &c.  One  working 
man  in  a  thousand,  educated,  while  the  nine  hundred  and  ninety-nine 
remain  uneducated,  has  usually  aimed  at  raising  himself  out  of  his 
,  therefore  education  makc«  people  dissstished  with  theii  rondi- 
on  in  life.  Bookish  men,  taken  from  speculative  pursuits  and  set  to 
work  OQ  something  they  know  nothing  about,  hare  generally  been 
found  or  thought  to  do  it  ill ;  therefore  philosophore  are  unfit  for  husi* 
IHMS,    Sec,,  &C.      All    these   &ro  inductions  by  simple  eoumeratloiu 
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ReBsona  having  eome  reference  to  the  canons  of  scientific  ioTeatieatuia 
may  have  been  given  or  aitempicd  lo  be  giren  for  several  of  ibeoe 
prop<wittons ;  but  lo  tlio  inullitudc  of  those  who  parrot  tiiem.  the 
enumerate  ttmpifx,  ex  hu  tantummodo  qua.  prttato  tunt  pronuocianty 
IB  the  eole  eridence.  Their  fkllscy  consists  in  this,  that  thtv  are  iuduc* 
tiuns  without  oHmination ;  there  has  been  no  real  companson  of  in- 
stances, nor  Hven  ascenaininenl  of  the  matoriol  circuinsi&ncea  in  anv 
sriven  instance,  llicro  is  also  the  further  error,  of  forccttin^that  such 
gwncraliKations,  even  if  well  establisheH.  cannot  be  ultimate  truths,  Inil 
must  be  the  rcaohs  of  other  lawa  much  marc  elementary  ;  and  thore- 
fi>re  could  at  most  be  admitted  us  empirical  laws,  holding  good  within 
the  limits  of  space  and  lime  by  which  the  particniar  obson'ociotir  thai 
suggested  the  generalizBtian  wore  bounded. 

Tow  error  of  placing  mere  empirical  laws,  and  laws  in  wUch  thexB 
is  no  dirert  evidence;  of  causation,  on  the  same  fooiiirg  of  ceiitainty  aa 
laws  oi  cause  an  eflect,  and  error  which  is  at  the  root  of  perhaps  the 

k  greater  number  of  bad  inductions,  is  exemplified  only  in  its  groesest 
ftimi  in  the  kind  of  generalizations  to  which  wa  have  now  refem^. 
These,  indeed,  do  not  poaaess  even  the  degree  of  evidence  which  per- 
tains lo  e  tvcll> ascertained  empirical  law  ;  but  admit  of  refutatiun  on 
the  empirical  cround  iiself,  ivithout  ascending  to  causal  laws.  A  little 
reflection,  indeed,  will  show  that  mere  uegutiuus  can  only  form  the 
griiund  of  tlie  lowest  and  least  valuable  kind  of  empirical  law.  A 
phenomenon  has  never  been  noticed;  this  only  proves  that  the  condi- 
Y  1  lions  of  that  phenomenon  have  not  yet  occurred  m  human  experience, 
\  but  does  not  prove  thai  ihey  may  not  occur  to-morrow.  'J  here  is  a 
higher  kind  of  empiricBJ  law  than  lliis,  namely,  \*hen  a  phonomemTi 
wliirh  in  observed  presents  within  the  limits  of  obsen-ation  a  series  of 
gradations,  in  which  a  regularity,  or  something  like  a  mathematical 
law.  is  perceptible :  fivim  which,  therefore,  something  may  be  ration- 
ally presumed  as  to  those  terms  of  the  series  which  are  beyood  the 
limits  of  obscr^'ation.  But  in  negation  there  aie  no  gradalions,  aitd  no 
series :  the  generalizations,  theretbre,  which  deny  the  pohsibility  of  any 
given  condition  of  Man  and  Society  merely  because  it  baa  never  yet 
been  witnessed^  cannot  possess  this  higher  degree  of  validity  even  as 
empirical  laws.  "NVhat  is  more,  the  minuter  examination  which  that 
higher  order  of  empirical  laws  presupposes,  being  applied  to  the  sub- 
ject matter  of  these,  not  only  does  not  confirm  bui  actually  refulee 
them.  For  in  reality  the  past  histray  of  Man  and  Sotiety,  instead  of 
exhibiting  them  as  imrao%'able,  unchangeable,  ineapab'o  of  ever  pre- 
senting new  phenomena,  shows  them  on  the  contrary  L  be,  in  rouiy 
most  important  particulars,  not  only  changeable,  but  actually  undergo- 
ing a  pn>gre8sive  change-  The  empirical  law,  therefore,  best  expre»* 
sive,  in  moHt  cases,  of  tlie  genuine  result  of  observation,  would  be,  not 
that  surh  and  such  a  phenomenon  will  continue  unchanged,  but  that  ti 
will  continue  lo  change  in  some  particular  manner. 

Accordingly,  while  almost  all  generallzattoiui  relating  to  Man  and 
Society,  uuteredent  lo  the  last  fifty  years,  have  erred  in  the  groea  way 
which  we  have  attempted  lo  characterize,  namely,  by  implicitly  as- 
suming tliat  human  nature  and  society  will  for  ever  revolve  In  the 
same  orbit,  and  exhibit  ctisentially  the  same  phenomena  ;  which  is  also 
ihe  vulgar  error  of  practicalism  and  common  sense  in  oor  own  day, 
especi^ly  in  Great  Jlritain ;  the  more  thinking  minds  of  the  preeeni 


fALI^OIBS  or  OBNBRALIZATION. 


489 


age,  Itaving  applied  a  mora  miiiute  analysis  to  th«  past  records  of  our 
race,  faavo  for  liie  most  part  adopted  the  contrary  opinion,  that  tho 
huiuau  ttpecies  is  in  a  state  of  necessary  pron-eseion,  and  that  from  the 
tenns  of  the  series  which  ore  past  wo  may  infer  with  certainty  those 
which  are  yel  to  come.  Of  this  doctrine,  considenxl  as  a  philosupliical 
tenet,  wo  siiaJl  have  occasion  to  speak  fully  in  the  concluding  iloitk. 
If  not,  in  all  itA  formn,  free  trom  errer,  it  ia  at  least  always  free  from 
the  gross  and  stupid  error  which  wc  previously  exemplitied.  But,  in  all 
except  the  most  eminently  philosophical  minds,  it  is  infected  with  pre- 
cisely tliQ  samo  ktHti  of  fallacy  a.i  that  is.  For  we  must  remember  that 
even  this  utlior  and  better  genera Hzation,  the  progressive  change  in  the 
condition  of  the  human  species,  is,  ailcr  all,  but  an  empirical  law:  to 
which,  moreover,  it  is  not  difficult  to  point  out  exceedingly  large  excep- 
tions ;  and  even  if  thesv  could  be  got  rid  of,  either  by  disputing  tho  &cts 
or  hv  explaining  and  limiting  the  theory,  the  gcncriu  objection  remains 
valid  against  the  supposed  law,  as  applicable  to  any  other  than  what,  in 
our  third  Book,  wore  termed  Adjacent  Cases.  For  not  only  is  it  no  ulti- 
mate, but  not  even  a  causal  law.  Changes  do  indeed  take  place  iu 
human  affairs,  but  every  otic  of  those  changes  depends  upon  determi- 
nate causes;  the  "  progressibility  of  the  species"  is  not  a  caiisc,  but  a 
summary  expression  for  the  general  result  of  all  the  causes.  So  soon 
as,  by  a  quite  diduruut  sort  uf  induction,  it  shall  be  ascertained  what 
causea  have  produced  these  successive  chanRca  from  the  beginniug  oi 
liiatary  in  so  far  as  they  have  really  taken  place,  and  by  what  causes  of  a 
contrary  tendency  they  have  been  occasionally  checked  or  entirely  coun- 
teracted, wc  shall  then  bo  prepared  to  prodict  the  future  with  reason- 
able furcf  ight :  wo  shall  be  iu  possession  of  the  real  law  of  the  future ; 
and  shall  be  able  to  declare  upon  what  circumstances  tho  continuance 
j}f  tho  BEunu  onward  movement  will  ovoutually  depend.  But  tliis^ii  is 
the  error  of  many  of  tho  more  advanced  thinkers,  in  tho  present  age, 
to  overlook ;  and  to  imagine  that  tlie  empirical  law  collected  from  a 
mere  comparison  of  the  condition  of  our  species  at  different  past  times, 
is  a  real  law,  is  the  law  of  its  changes,  not  only  past  but  also  to  come. 
The  truth  is,  that  the  causes  upon  whicli  tho  phcnom«ua  of  tho  moral 
world  depend,  are  in  every  ago,  and  almost  in  every  country,  com- 
bined iu  some  different  proportion ;  so  that  it  ia  scarcely  to  bo  expect- 
ed that  the  general  result  of  them  all  should  conform  very  closely,  in 
its  details  at  least,  to  any  uniformly  progressive  series.  And  all 
generalizations  which  afHrm  that  mankind  nave  a  tendency  tu  grow 
better  or  worse,  richer  or  poorer,  more  cultivated  or  more  barbarous, 
that  population  increases  faster  than  subsistence,  or  subsistence  than 

Eopiuation,  that  iuequality  of  fortunes  has  a  tendency  to  increaso  or  to 
roak  down,  and  tho  liko,  pro{>08itions  of  considerable  value  as  empiri- 
cal laws  witliin  certain  (but  generally  rather  narrow)  limits,  are  in 
reality  inio  or  faUo  according  to  times  and  circumstances. 

What  we  have  said  of  empirical  generalizations  from  times  past  to 
times  still  to  come,  holds  equally  true  of  similar  generalizations  from 
present  times  to  times  past ;  when  men  whose  acquaintance  with  moral 
and  social  facta  is  confiacd  to  their  own  age,  take  tho  men  and  the 
things  of  that  age  for  the  type  of  men  and  things  in  eeneral,  and  apply 
without  scruple  to  the  interpretation  of  the  events  of  history,  tho  em- 
pirical laws  which  represent  sufficiently  for  daily  guidance  the  com- 
phenomena  of  human  nature  at  that  time  and  in  that  particular 
3Ct 
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Kate  of  society.  If  examples  are  waMed,  almost  every  historical  wnrfc, 
until  a  very  recent  perio<I,  abounded  in  them.  The  same  may  bo  mud 
of  those  who  generalize  empirically  itum  ihe  pcupk'  of  their  own 
country  to  llie  people  of  oUier  countries,  as  il  human  beinf^  folt. 
judged,  and  acted,  everywhere  in  ihe  itamo  manner. 

4  5.  In  the  foregoing  ineionces,  llie  diiirinetion  is  confounded  between 
empirical  lawn,  which  express  mert-'ly  the  cufllomary  order  of  the  iwic- 
cession  of  effects,  and  the  laws  of  causalioii  on  which  the  cfiV-ctn  depend. 
There  may,  however,  be  incorrect  generalization  when  thi«  mintake 
is  not  committed ;  when  the  investigation  takes  its  proper  direction, 
that  of  causea,  and  the  reault  crronetmsly  obtained  purporta  to  ba  ft 
really  cauaal  lit%v. 

The  most  vulgar  form  of  this  fallacy  ia  that  which  is  commonly  called 
post  hoc,  ergo  propter  Aoc,  or  cum  hoc,  ergo  propter  hoc.  Aa  when  it  is 
inferred  that  Kngland  owes  her  industrial  pre^miinenc«  to  her  refrtrtc- 
tions  on  commerce:  as  when  the  old  school  of  financiers,  and  I  am 
sorry  to  add,  Culeridge,  niEtiiitained  that  the  national  debt  vraa  one  of 
the  causes  of  the  national  prosperiiy  :  as  when  the  excellence  of  the 
Church,  of  the  Houses  of  Lords  and  Commons,  of  the  procedure  of 
tbu  law  courts,  &c.,  ore  Inferred  from  (he  more  fact  that  the  country 
haa  prospered  under  thotn.  In  these  and  similar  rases,  if  it  can  be 
rendered  probable  by  other  evidence  that  the  supposed  causes  hare 
some  tendency  to  produce  the  eflcct  ascribed  to  them,  the  fact  of  its 
having  been  produced,  though  only  in  one  instance,  is  of  some  valne 
as  a  verification  by  specific  experience :  but  in  itself  it  goes  scarcely 
any  way  at  all  towanls  establishing  aticb  a  tendency,  since,  admitlit^ 
the  effect,  a  hundred  other  antecedents  could  show  an  equally  strong 
titlo  oTthat  kind  to  be  considered  as  the  cause. 

In  these  examples  we  see  had  generalization  d  posteriori,  or  empir- 
icUm  properly  so  called  :  causation  inferred  from  casual  conjunction, 
without  either  due  elimination,  or  any  presumption  arising  from  known 
properties  of  the  supposed  agent.  But  bad  generalizatiou  ix  priori  is 
fiilly  us  common*;  which  is  properly  called  iiilsc  theory ;  conclusinne 
drawn,  by  way  of  deduction,  from  propeiTies  of  some  one  agent  which 
is  known  or  supposed  to  be  present,  all  other  coexisting  agents  being 
overloc^cd.  As  the  former  is  the  error  of  sboer  ignorance,  so  th« 
latter  is  cKpecially  that  of  instnict^id  minds ;  and  is  mainly  committed 
in  attempting  to  explain  complicated  phenomena  by  a  simpler  theory 
than  their  nature  aumita  of.  As  when  one  school  of  physicians  sought 
for  the  univeraal  principle  nf  all  disease  in  "  Inntor  and  morbid  %'iscid> 
ity  of  the  blood,"  and  imputing  most  bodily  derangements  to  mechun- 
ical  obstructions,  thought  to  cure  them  by  mechanical  remedies  ;*  while 
another,  the  chemical  school,  "  acknowledged  no  source  of  disease  btit 
tbo  presence  of  some  hostile  acid  or  alkali,  or  some  deranged  con> 

*  "  Thus  Koaioror,"  ny%  I>r.  Pana,  "  expbintd  tlie  operatiui  of  nwrcufy  \y  its  >pecific 
(nvity.  uid  Iho  sdvocBbis  of  this  doctttM  favarffd  the  groenl  introduction  of  th«  prepsn- 
lions  of  iroQ,  upeciallT  ia  sclilrnis  of  tba  spleen  or  lirer,  iipoo  tb«  tune  hypothetical  prin- 
oipla ;  for,  «iy  they,  whatever  ix  tDO«t  forciljfe  in  ren>o*lnf  Ibe  obalrortioo  nmm.  Im  lb« 
moat  proppr  inHtnitimnt  of  rurr;  suirta  i»  xIrtI,  which,  txtnJea  Ihe  atlimuatuig  |M)wet  with 
■fblch  it  ui  furai^hnl,  ha»  *till  a  gtvtHet  fotce  in  ibia  case  Crocn  Ihc  graYiljr  ol  iu  jiartKlet, 
vhlch,  heing  teveo  tunea  (peciJiciLUjr  huvior  than  sny  vegetable,  set*  in  propanioo  widi 

Mronger  iatfnlwK,  and  iherefofe  ii  a  moio  poworfol  deobaRvcat.  This  naj-  he  tskm  aa  • 
pedimo  of  Ihe  atyle  in  which  Ihcac  mcchsnicil  pb/aidwv  ccuonad  and  practiaed." 
^AwwamI^pii,  pp.  K-9. 
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dition  in  tbo  chemical  compcwidon  of  the  fluid  or  aulid  parta,"  ond 
conceived,  th(»r«fnre,  that  *'  all  rcDKnlieH  must  act  by  producing  chem- 
ical changes  in  the  body.  We  tind  Toumefort  busily  en^^eH  in  lesi- 
inff  every  vcj^oiable  jiiifo,  in  order  to  discover  in  it  some  tracer  of  an 
arid  or  alkaline  insredient,  which  might  confer  upon  it  tuodicinal  ac- 
tivity. The  liital  ernjnt  inlu  which  such  an  hypotheaijj  was  tial>lc  to 
botray  the  prartitioner,  receive  an  nu-fiil  illustration  in  the  histoid  of 
tho  memorable  fever  that  raged  at  Leydenin  the  year  1G99,  and  which 
consigned  tv^u-thirtls  of  tlio  population  of  that  city  to  an  untimely 
ffrave;  an  event  which  in  a  great  meoauro  depended  upon  the  Pro* 
teMor  Sylnus  de  la  Boe,  who  having  ju«t  embraced  tho  chemical  doc- 
trinen  of  Van  Hohuont,  assigned  tho  origin  of  the  diatemper  to  a  pre- 
vailinfi;  acid,  and  declaretl  that  its  cure  could  alone  be  eficcted  by  the 
copious  admrniatration  of  ahftorbont  and  testareowt  mcdicincn."*  John 
Bruwnr  the  author  uf  the  famoua  Bninonian  Thuury,  "  generalized  dia- 
eaaeti,  and  brought  all  within  tlie  oomposa  of  two  grand  clussea,  thoee 
of  incroaAed  and  diminished  excitement ;"  and  maintained  "  that  every 
agent  which  could  opcraie  ou  the  human  body  was  a  Htimulant,  having 
an  idenlity  of  action,  ami  differing  only  in  the  degree  of  its  force ;  »o 
that  acconling  to  his  views  the  lancet  and  the  brandy  bottle  wore  but 
the  uppoiiitc  extremes  of  one  and  the  game  clafi3."t 

Theso  aberrationa  in  rooilical  theory  have  tlieir  exact  parallels  m 
politics.  All  tho  doctrines  which  ascribe  absolute  goodneae  to  partic- 
ular forma  of  government,  particular  soeiul  amuigcmenta,  and  even  to 
partioular  modea  of  edueation,  without  reference  to  the  state  of  civiliza- 
tion and  tho  various  ilistinguishing  characters  of  the  society*  for  which 
they  are  intendetl,  are  open  to  the  sania  objection — that  of  assmoing 
one  class  of  influencing  circumstances  to  be  thu  paramount  rulers  of 
phcuomona  which  depentl  in  an  equal  or  greater  degree  upon  many 
others.  But  on  theae  cotuiderations  it  is  the  leaa  accessary  that  we 
should  now  dwell,  as  they  will  occupy  our  attention  very  largely  in 
the  concluding  Book. 

§  G.  Tho  last  of  the  modes  of  crronoous  generalization  to  which  I 
shall  advert,  is  that  to  ^vhich  we  may  give  the  name  of  False  Analogies.  | 
This  Fallacy  stands  distinguished  from  those  already  treated  of  by  the 
peculiarity,  that  it  docs  not  cvl'u  simulate  a  complete  and  conclusive 
induction,  but  consists  in  the  mi<>appli('ntion  of  an  argument  which  is 
at  best  only  admissible  as  an  inconclusive  presumption,  where  real 
proof  \»  unaltiiinable. 

An  argument  from  analogy,  is  an  inference  that  what  is  true  in  a  cer- 
tain case  IS  true  in  a  case  known  to  be  somewhat  similar,  but  not  known 
to  be  exactly  parallel,  that  is,  to  be  similar  in  all  the  material  circum- 
stances. An  oDJoct  has  the  property  B:  another  object  is  not  known  to 
b&ve  that  property,  but  resembles  the  Brst  in  a  property  A,  not  known  to 
be  connected  with  B;  and  the  conclusion  to  which  the  analogy  points, 
is  that  this  object  has  tho  property  B  also.  As,  for  example,  that  the 
plunots  are  inhabited  becau.-te  the  earth  is.  The  planets  resemble  tho 
earth  in  deaeribing  elliptical  orbits  round  the  sun,  io  being  attractou 
by  it  and  by  one  another,  in  being  spherical,  revolving  upon  their  axes, 
Jdc.  ;  but  it  is  not  known  that  any  of  these  propertJee,  or  all  of  them 


*  PharmatoloeiM,  pp.  39.  40. 
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together,  arc  tlio  conditions  upun  wbich  the  poaseuioo  of  inhabit 
is  dopcndent,  or  are  even  marlcB  of  thtjuv  conditiotn.  NcTtrrtLelea^' 
•o  long  03  wc  dt>  not  kuuw  what  the  conditionn  are,  cfaey  nuiy  be  con* 
'nected  by  »ome  law  of  nature  with  those  common  properties ;  and  to 
the  extent  of  that  poBBibility  the  planets  ore  more  likely  lo  be  inhabited, 
than  if  they  did  not  resemble  the  earth  at  all.  This  non-assignable 
and  generally  small  increase  of  probability,  beyond  what  would  other- 
exittt,  is  all  the  evidence   wlitcli  u  conclusion  can  derive  frocn 


,wiise 
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vialogy.  For  if  we  have  any  the  sli?hteiit  reason  to  suppose  any  real 
connexion  between  the  two  properties  A  and  B,  the  argument  is  no 
longer  one  of  analogy.  If  it  hod  been  ascertained  (1  purposely  put 
an  absurd  supposition)  that  there  was  any  connexion,  by  cauMnoo, 
between  the  fart  of  revolving  round  an  axis  and  the  existence  of  ani- 
mated beings,  or  if  there  were  an^  reasonable  ground  for  even  suspect- 
ing such  a  cQonexton,  a  probability  would  arise  of  the  existence  of 
inhabitants  in  the  planets,  which  might  be  of  any  degree  of  gtreugih. 
up  to  a  complete  induction ;  but  wo  should  then  infer  the  &ct  frum  the 
ascertained  or  presumed  law  of  causation,  and  not  from  the  analogy  of 
the  earth. 

The  name  analogy,  however,  ia  sometimes  employed  by  extennou, 
to  denote  those  arguments  of  an  inductive  character,  but  not  amount* 
ing  to  a  real  induction,  whicli  ore  employed  to  strcugthcu  the  argument 
drawn  Irom  a  simple  resemblance.  Tlioui;h  A,  the  property  common 
to  the  two  cases,  cannot  be  shown  to  be  the  cause  or  effect  of  B,  the 
analogical  rcasoner  will  endeavor,  if  he  can,  to  show  that  there  is  some 
less  close  degree  of  connexion  between  them ;  that  A  is  one  of  a  set 
of  conditions  from  wlilch,  when  all  united,  B  would  result ;  or  is  on 
occasional  effer  of  some  cause  which  has  been  known  also  to  produce 
B;  and  ihe  like.  Any  of  which  thlogs,  if  shown,  would  render  the 
existence  of  II  by  so  much  more  probable,  than  if  thci-c  had  wit  been 
even  that  amount  of  kno^vn  connexion  between  B  and  A. 

Now  an  error,  ur  fallacy,  of  aualogy  may  occur  in  two  ways.  Some- 
timca  it  consists  in  employing  an  argument  of  either  of  the  abo>'c  kinds 
witli  correctness  indeed,  but  overrating  its  probative  force.  This  very 
common  aberration  is  sometimes  supposed  to  be  particularly  incident 
to  persons  distinguished  for  their  imagination ;  but  in  reality  it  is  the 
characteristic  intellectual  vice  of  tho»o  whose  imaginations  are  barrea, 
either  from  want  of  exercise,  natural  defect,  or  the  narrowness  of  their 
range  of  ideas.  To  such  minds,  objects  present  themselves  clothed  in 
but  few  properties;  and  as,  therefore,  few  analogies  between  one  ob- 
ject and  another  ocair  to  them,  they  almost  invariably  o^'crrate  the 
degree  of  importance  of  Uiose  few:  while  one  whose  fancy  takes  a 
wider  range,  perceives  and  remembers  so  many  analogies  lending  lo 
conSlcting  conclusions,  that  he  is  not  so  likely  to  lay  undue  slross  upon 
any  of  them.  Wo  always  6nd  that  those  are  the  greatest  slaves  to 
metaphorical  language  who  have  but  ouc  set  of  metaphors. 

But  tliis  is  only  one  of  the  modes  of  error  in  ihe  ejnj)loyment  a£ 
argumetita  of  analog}*.  There  is  another,  more  properly  denen'ing  the 
name  of  fallacy;  namely,  when  le&emblauce  in  one  point  is  infenvd 
from  resemblance  in  another  point,  although  there  is  not  only  no 
evidence  to  connect  the  two  cu-cumstonccs  by  way  of  causation,  but 
the  evidence  tends  positively  to  disconnect  them.  This  .is  properly  the 
Fallacy  of  Folee  Analogies. 
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>As  a  first  instance,  we  may  cite  that  favonto  argument  m  defence 
of  absolute  power,  drawn  from  the  analogy  of  paternal  goremmeni  in 
a  iaraily,  which  govonimont  is  not,  and  bjr  umvcrial  Bomiaeion  ought 
not  to  be,  controlled  by  (though  it  eonietimes  ought  to  be  controlled 
Jor)  the  children.  Paternal  govcniment,  iu  a  family,  worlcs  well; 
therefore,  says  the  argument,  dcsnutic  government  in  a  stale  will  werk 
well :  implying  that  the  bencficml  working  of  parental  goveniment 
depends,  m  the  family,  upon  the  only  point  whicn  it  has  m  common 
with  political  despotism,  namely,  irresponsibility.  Whereas  it  doe»  not 
depend  upon  that,  but  upon  two  other  attributes  of  parental  govern- 
ment, the  affection  of  the  parent  for  the  children,  and  the  superiority  of 
the  parent  in  wiadom  and  experience ;  neither  of  which  pruperties  cau 
ba  reckoned  upon,  or  are  at  all  likely  to  exist,  between  a  political 
despot  and  bia  subjects ;  and  when  eitber  of  these  circumsiuuccs  faila, 
even  in  the  family,  and  the  influence  of  the  irresponsibility  is  allowed 
to  work  uncorrecred,  the  result  is  anything  but  good  government. 
This,  therefore,  is  a  fiilse  analogy. 

Another  example  is  the  not  uncommon  dictum,  that  botlies  politic 
have  youth,  maturity,  old  age,  and  death,  like  bodies  natural :  that 
after  a  certaiu  duration  of  prosperity,  they  tend  spontaneously  to  decay. 
This  also  is  a  false  analogy,  because  the  decay  of  the  vital  powers  in 
an  animated  body  can  be  distinctly  traced  to  the  natural  progrees  of 
tliosc  very  changes  of  structure  which,  in  their  earlier  stages,  constitute 
its  growth  to  maturity;  while  in  the  body  politic  the  progress  of  those 
changes  cannot,  generally  speaking,  have  any  etTect  but  the  still  fuither 
continuance  of  growth :  it  is  the  stoppage  of  that  progress,  and  tlio 
commencement  of  retrogression,  that  atone  would  constitute  decay. 
Uodies  politic  dio,  but  it  is  of  disease,  or  violent  death  i  they  have  no 
old  age. 

The  following  sentence  from  Hookor*e  EceUstasttcal  Polity  is  an 
instance  of  a  false  analogy  from  physical  bodies  to  what  are  called 
bodies  politic.  "  As  there  could  be  in  natural  bodies  no  motion  of  any- 
thing unless  then)  were  some  which  moveth  all  things,  and  continueth 
immovable ;  even  so  in  politic  societies  there  must  be  some  unpunish- 
able, or  else  no  man  snail  suffer  punishment"  TItere  is  a  double 
fallacy  here,  for  not  only  the  analogy,  but  the  premise  from  which  it  ia 
drawn,  is  untenable.  The  notion  diat  there  must  be  something  im- 
movable which  moves  idl  others,  is  the  old  scholastic  error  of  a  primum 
mobi/f. 

Some  of  the  false  analogies  upon  which  systems  of  physics  were 
confidently  grounded  in  the  time  of  the  Greek  philosophers,  are  such 
as  we  now  call  fanciful;  not  that  the  resemblances  are  not  oflen  real, 
but  tl>at  it  is  long  since  any  one  has  been  inclined  to  draw  from  them 
the  inferences  which  were  then  drawn.  Such,  for  instance,  are  the 
curious  speculations  of  the  Pythagoreans  on  the  subject  of  numbers. 
Finding  that  tlm  distances  of  the  pianeta  bore  or  seemed  to  bear  to  one 
another  a  pr*jp)rttun  not  varying  much  from  that  of  the  divisions  of  tlte 
monochnro,  they  inferred  from  it  the  existence  of  an  inaudible  music, 
chat  of  the  spheres  ;  as  if  the  music  of  a  harp  had  depended  solely  on 
the  numerical  proporiious.  and  not  on  ilio  material,  nor  even  ou  the  ex* 
istence  of  any  material,  any  strings  at  all.  It  bos  been  similarly  ima- 
gined that  certain  combinations  of  numbers,  which  were  found  to  pro- 
vail  in  some  natural  phenumena,  must  run  through  the  whole  of  nature : 
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B»  that  thera  must  be  four  elemcnui.  becsiue  there  are  four  poBsihIn 
rombinations  of  hot  and  cold,  wui  and  dry:  that  there  must  be  seven 
planets,  bccauitc  thcro  were  seven  mctalR.  and  even  hccauae  thoro  wvro 
seven  d&yn  of  the  week.  K<!plcT  him^^etf  thouf^fat  that  there  rnuK]  be 
only  six  planets  bocuu»o  there  were  only  five  regular  twlids.  Wiih  theeo 
we  may  class  the  reasoningifi,  eo  common  in  the  spocjilaiions  of  the 
ancients,  founded  upon  a  supposed  perfection  in  nature  j  meaning  by 
nature  the  customary  order  of  eveiila  aa  they  take  place  of  thcmselres 
without  human  interferenee.  This  alao  is  a  rude  gneas  at  an  analogy 
supposed  to  pervade  all  phenomena,  however  dif^imilar.  Since  what 
was  tiiougftt  to  be  perfeciion  appeared  to  obtain  in  some  phenomena, 
it  was  inferred  to  obtain  in  all.  "  We  always  suppose  that  which  is 
better  to  take  plaeo  in  nature,  if  it  lie  posiiible,"  says  Aristotle :  and 
llio  vaguest  and  most  lietero^i^neuus  (|ualittc«  being  confounded  lo- 
gelhar  under  the  notian  of  being  ^r^/er,  chore  was  no  limit  to  the  wild- 
neaa  of  the  inferences.  Thus,  because  the  heavenly  bodies  were  "  per- 
fect," they  must  move  in  circles,  and  uniformly.  For  "  tlipy"  (the 
Pythagoreans)  "would  not  allow,"  says  Geminua,*  "  of  any  such  disor- 
der amouu  divine  and  eternal  things,  as  that  they  should  somotimea 
move  quit'xer  and  sometimee  slower,  and  somotiines  mand  still ;  for  no 
one  would  tolerate  such  anomaly  in  the  movements  even  of  a  man 
who  was  decent  and  orderly.  The  occasions  of  life,  however,  are 
often  reasons  for  men  jroin);f  t^oicker  or  slower,  but  in  the  incorrupt- 
ible nature  of  the  stars,  it  is  not  j>osj>ihlc  that  any  cause  can  be  alleged 
of  quickness  or  slowness."  It  is  seeking  an  argument  of  analo^^y  very 
&r  to  suppose  that  the  stars  most  observe  the  rules  of  decorum  in  j^i 
and  carriage,  prescribed  fur  tbcmdclves  by  the  lonK-hoardod  pfau 
ophers  satirized  b)'  Ludan. 

Ah  late  as  the  Copemican  controversy  it  was  urged  as  an  argumoi 
in  favor  of  the  true  theory  of  the  solar  system,  that  "  itplaced  the  fire,' 
the  noblest  element,  in  the  centre  of  the  universe.''^  Inia  was  a  rem- 
nant of  the  notion  that  the  order  of  nature  must  be  perfect,  and  that 
perfection  consisted  in  conformity  to  rules  of  precedency  in  dignitv, 
either  real  or  cunveotional.  Again,  reverting  to  numbers:  ceitain 
numbers  were  perfect,  therefore  those  numbers  must  obtain  in  the 
great  phenomena  of  nature.  Six  vraa  a  perfect  number,  that  ia,  equal 
to  the  sura  of  all  its  factoid ;  on  additional  reason  why  there  must  be 
exactly  r>ix  planets.  7*be  Pythagoreans,  on  the  other  band,  altribttted 
perfection  to  tlie  nunil)er  ten  ;  but  agreed  in  thinking  that  tlie  per&ot 
Dumber  must  bo  simichow  realized  in  the  heavens;  and  knomng  only 
of  nine  heavenly  bodies  to  make  up  the  emimeration,  they  assenea 
"  tliat  there  was  an  antichthon  or  councer-oarth,  on  the  other  side  of  the 
sun,  invisible  to  us."t  Even  Huygcna  was  persuaded  that  when  the 
number  of  the  heavenly  bodies  had  reached  twelve,  it  could  not  admit 
of  any  further  increase.  Creative  power  could  not  go  beyond  that 
sacred  number. 

Some  curious  instances  of  fiUse  analogy  ere  to  be  found  in  the  argii- 
menis  of  the  Stoics  to  prove  the  equality  of  all  crimes,  and  the  equal 
wietchsdnesB  of  all  who  had  not  realized  tlioir  idea  of  perfect  virtuO, 
Cicero,  towards  the  end  of  his  Fourth  Book  De  Finibua,  states  •ooui 
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theie  na  follows.  "  Ut,  mt)uit,  in  fidibua  plurimU,  si  nulla  eaniin  ita 
mtenta  niimerM  ait,  ut  concentum  servaxe  po»it,  omnes  aequo  incon- 
toDtie  sint ;  aic  peccata,  i|iiia  discrcpanc,  eeque  discrepant :  paria  aunt 
igitur."  To  which  Cicoro  himself  aptly  an«wcm,  "  aequo  contin^it  om- 
nibus fidibu«,  ut  inconteutte  eiat ;  illud  non  cootinuo,  ut  nequc  incoa* 
teotie."  The  Stoic  resumes  :  "  Ut  enim,  inquit,  gubcrnator  squo 
ptsccat,  si  palearum  navom  evonic,  et  si  auri ;  item  neque  puct^t  qui 
parentem,  ot  qui  servum.  injuria  vcrberat ;"  assuming,  that  becau«e 
tlic  magnitude  of  tho  interest  at  etakc  makes  no  difToroncc  in  the  mere 
defect  of  flkill,  it  can  make  none  in  iho  tnoral  dofect :  a  falso  analogy. 
Again,  "  Quia  ignurut,  ai  pluras  ux  alto  cmurgore  volint,  prupius  foro  ens 
idem  ad  reapirandum,  qui  ad  Bummum  jam  aquam  appropinquant, 
nihilo  magi^  reapirare  pu«te,  quam  eos,  qui  sunt  in  profundo  I 
ihil  ergu  adjuvat  procudcre,  et  progredi  in  virtutu,  quomiuus  miHern< 
.us  sit.  aiitequam  ad  earn  penrenerit,  quoaiam  in  aqua  nihil  adjuvat : 
ec  quoniam  catuli,  qui  jam  despecturi  eunt.  csci  aeque,  ec  ii  qui  modo 
uati ;  Platonom  quoquu  noccsdc  est,  quuulam  uondum  vidcbat  sapiuu- 
liara,  seque  coscom  animo,  ac  Phalanm  fuisAo."  Cicero,  in  his  omti 
parson,  combata  these  false  analogies  by  other  analogies  tending  to 
an  uppuuto  coDclusioD.  "  Ista  sirailta  non  aunt,  Oato  :  . . . .  Ilia  sunt 
Aimilia ;  hebes  acies  est  cuipiam  oculonim  :  corpora  alius  languoscit : 
hi  curatione  adhibita  Icvutitur  in  dies  :  alter  valet  plus  quotidie  :  alter 
videt.  Hi  similes  sunt  omnibua,  qui  virCutl  studouC ;  Wantur  vitiis, 
levantur  erroribua." 


4  7.  In  these  and  all  otJier  arguments  drawn  irom  remote  analogies, 
and  frf'm  motaphora,  which  are  cases  of  analogy,  it  ia  apparent  (eapo- 
cially  when  we  consider  the  extreme  facility  of  raising  up  contrary  anal- 
ogiea  and  conflicting  metaphors),  that  so  far  from  the  metaphor  or 
analogy  proving  anything,  the  applicability  of  the  metaphor  is  the  very 
thing  to  he  mado  out.  It  has  to  tie  shown  that  in  the  two  cases  asscrtea 
to  be  analogous,  the  samo  law  is  realty  operating;  that  between  the 
known  reaerablance  and  the  inferred  one  there  is  sorae'coDnexioa  by 
means  of  causation.  Cicero  and  Cato  might  have  bandied  opposite 
analogies  forovor :  it  rostod  with  each  of  them  to  prove  by  just  induc- 
tion, iir  at  least  to  render  probable,  that  the  cane  resembled  the  one  set 
of  analogous  cases  and  not  the  other,  in  the  circumstances  upon  which 
the  disputed  quostiuu  really  hinged.  Metaphors,  for  the  most  part, 
theroforo,  assume  tl»e  proposition  which  they  are  broiight  to  prove : 
their  wne  is,  to  aid  the  appreheoaion  of  it ;  to  make  clearly  and  vividly 
compreliendcd  what  it  is  that  the  person  who  employs  the  metaphor  is 
proposing  to  make  out ;  and  sometimes  also,  by  what  media  bo  piopoaes 
to  oo  so.  For  an  apt  metaphor,  though  it  caimut  prove,  ofleu  suggests 
the  proof. 

For  inacanco,  when  Mr.  Carlyle,  rebuking  the  Byronic  vein,  saya 
that  "  strength  does  not  manifest  itself  in  spasms,  hut  in  stout  bearing 
of  burdens ;"  the  metaphor  proves  nothing,  it  is  no  argument,  only  an 
allusion  to  an  argument;  in  no  other  \ray  however  could  so  much  of 
argument  be  so  completely  euggcstud  in  so  few  words.  In  fact,  this 
admirable  expression  siigge^ta  a  whulo  train  of  reasoning,  which  it 
would  take  many  sentences  to  write  out  at  length.  As  thus :  Motiona 
which  are  violcut  but  brief,  which  lead  to  ko  end,  and  are  not  under 
the  coniTol  of  the  wilt,  are,  in  the  physical  lK>dy.  more  incident  to  a 
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weak  than  to  a  strong  constitution.  If  tlm  be  owing  to  a  cttuse  whi<^ 
i>(]ually  operates  in  what  relates  to  the  mind,  the  some  conclusioD  will 
hnltl  ingre  likewise.  But  such  is  really  the  fecL  For  tho  btKly's 
liability  to  these  eiidHon  and  uncnntrollable  motiona  arise*  Irom  irrila- 
Inlity,  that  is,  unusual  susceptibility  of  being  moved  out  of  its  ordinair 
coune  by  irnnsient  influnnct-tt :  which  may  Mjually  be  said  of  the  mind. 
And  this  susceptibility,  whi-thcr  uf  mind  ur  body,  mu»t  arise  from  m 
tveakiiem  of  the  forces  which  maintain  and  carry  on  the  ordinary  ao* 
tion  nf  the  nystcm.  AH  this  is  conveyed  in  Mr.  Carlyle's  short  aeh- 
tcnce.  And  since  the  cuusett  arc  alike  in  the  body  aud  in  the  mind,  the 
analogy  is  a  just  one,  and  the  maxim  holds  of  the  one  as  much  as  of 
the  ouer. 

Thus  we  see  that  the  metaphor,  although  no  proof  but  a  statement 
of  the  thing  in  be  proved,  states  it  in  terms  which,  by  suggesting  a 
parallel  case,  put  the  mind  upon  the  track  of  the  real  proof.  The 
liearcr  says,  "  Strength  does  not  manifest  itself  in  spasms — very  true ; 
and  for  what  ntason  V  Then  in  discovering  the  reason,  he  finds  it  pra- 
ciaely  as  applicable  to  the  mind  as  it  is  to  the  body.  This  mode,  there* 
fore,  of  cunveyiug  an  argument,  independently  of  its  rhetorical  advan- 
tages, ha«  a  logical  value ;  since  it  not  only  suggests  the  grounds  of 
tlie  conclunon,  but  points  out  another  case  in  which  those  grounds 
have  been  found,  or  at  least  deemed  to  be,  sufficient. 

On  the  other  hand,  when  Bacon,  who  is  equally  conspicuous  io  the 
use  and  abuse  of  figurative  illustration,  says  that  the  stream  of  time 
has  bniught  down  to  ua  only  the  least  valuable  part  of  tlie  wrilingi  of 
the  ancients,  as  a  river  carries  fi-oth  and  straws  noating  on  its  surfiace, 
while  more  v;-ciglily  objects  Rink  to  the  bottom ;  this,  even  if  tho  asser> 
tion  illustrated  by  it  wore  true,  would  be  no  good  illustration,  there 
being  no  parity  of  cause.  The  levity  by  which  substances  float  oo  a 
stream,  and  the  levity  which  is  synonymous  with  worthlessness.  have 
nothing  in  common  except  the  name ;  and  (to  show  how  little  value 
there  is  in  the  metaphor)  we  need  only  change  the  word  iniobvpyancy. 
to  turn  (he  semblonco  of  argument  involved  in  Bacon's  iUustratiou 
directly  against  himself. 

A  metaphor,  then,  is  not  to  be  cotuidcred  as  on  argumonc,  but  aa 
an  assertion  that  an  argument  exists ;  that  a  parity  subsists  between 
the  case  from  which  the  metaphor  is  drawn  and  that  to  which  it  is 
applied.  This  parity  may  exist  though  the  two  cases  bo  apparentlj 
very  remote  from  one  another:  the  only  resemblance  existing  betwooa 
them  may  be  a  resemblance  of  relations,  an  analogy  in  Ferguaon's  an) 
Arrhbiflhop  Wlialely's  sense.  As  in  the  instance  quotecT  from  Mr. 
Carlylo :  there  is  no  rcsomblanee  between  convulsions  of  the  body  and 
fits  of  passion  in  the  mind,  considered  in  themselves;  the  resemblance 
is  between  the  relation  which  convulsions  of  the  body  bear  to  its  ordi* 
nary  morions,  and  that  which  fits  of  passion  in  the  mind  bear  to  its 
steadier  feelings.  Thus,  where  the  real  difference  between  the  two 
cases  is  the  widest ;  where  the  metaphor  seems  the  most  far'fistcluK], 
the  analogy  the  mi'wst  remote ;  and  where,  consequently,  a  limited  and 
literal  undoretonding  would  be  moat  ant  to  shut  itself  up  witliin  its 
intrcnchmont  of  prose,  and  refuse  admittance  to  the  metaphor,  under 
an  idea  that  cases  so  very  unlike  can  throw  no  light  upon  each  ucher; 
it  is  often  in  those  very  cases  that  the  argument  which  the  mecaplwa 
invoWra  and  suggests  is  the  moot  conclusive. 
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§  8.  To  temunate  chu  subject  of  Fullacios  of  Getieralizatiou,  it  ro-  1 
mainH  lo  bo  ftaid,  tliat  tbo  iDoet  fortilo  euurce  of  them  U  bod  claasifica-  f 
tion;  bringing  together  in  one  group,  and  under  ono  iiaiou,  thingi  f 
which  have  do  common  properties,  oi*  none  but  such  a»  are  too  unim 
portant  to  allow  general  prapo«itioQ5  of  any  considerable  value  lo  be 
made  roApcctiug  tho  clajw.  Tho  misleBiling  eflect  >»  greutuai,  wiiuu  a  - 
word  which  iu  commou  uau  oxprcssvs  some  dcBuito  fact,  is  extended 
by  ftllgbt  linka  of  connexion  to  cases  in  which  that  fact  does  not  exist, 
bat  sorao  oibor  or  othera  only  slightly  rcacmbling  ic  Thus  Bacon,* 
in  Hpi'aking  uf  tho  Jdula  or  Fallacies  arislug  from  notions  tcmere  et 
imaquMUer  a  rebus  ah»irac£<tit  exemplifies  thera  by  the  notion  of  Humi- 
dum  or  Wet,  so  familiar  in  the  physics  of  aniUjuity  and  of  ihe  nuddio 
ages.  "  luveuiotur  vcrbum  ijflud,  Huiaidum,  nihil  aliud  ouam  nota 
confuHa  divemarum  artionum,  quae  nuHam  constantiam  aut  reductiuucm 
patiuutur.  Signiiicat  enim,  et  quod  circa  aliud  coi-pus  facilo  so  cir- 
cumfundit;  et  quod  iu  so  est  iudctcrminubilc,  ucc  consistere  potest; 
etquod  facile  cedit  undiquo;  ot  quot)  Ikcilc  se  dividit  et  dispergit;  ot 
quod  facile  se  unit  et  colligit;  ct  quod  facile  tluit,  ct  in  motu  ponitur; 
el  quod  altori  corpori  £icile  adhiLTOt,  tdque  madufBCtt ;  et  quod  facile 
roducitur  in  Uquidum,  sive  coUiquatur,  cum  antoa  consisterct.  Itaque 
quum  ad  bujus  uominia  prwdicationem  et  impositionem  ventum  sit, 
si  alia  accipias,  flamnia  huniida  est;  si  alia  acapiaa,  uur  bumidus  uon 
esc ;  ai  alia,  pulris  rainutus  humidus  eitt ;  si  alia,  vitrum  humidum  est : 
ut  facih>  appareat,  latam  iiotionom  ex  aqu&  tontum,  ct  communibus  et 
valgaribus  liquonbus,  absque  ull&  dcbiti  vcnficatione,  tcmere  abslrac- 
t&m  esse." 

Bacon  bimaelf  is  not  exempt  from  a  similar  accusation  when  inquJr-  "/ 
•ng  into  the  nature  of  heal;  where  lie  occasionally  proceeds  like  one 
who,  seeking  for  thu  cause  of  hardness,  after  examining  thai  quality  in 
iron,  flint,  and  diamond,  should  expea  to  find  that  it  is  eomethinc 
wbicb  can  be  traced  aUo  in  hard  water,  a  hard  knot,  and  a  faaru 
heart.  i  ,       . 

The  word  nivrjoi^  in  tho  Groek  philosophy,  and  the  wordn  Genera- 
tion and  Corru{Aiua  both  lliun  and  lung  afterwards,  denoted  such  a 
multitude  of  hoterogoneouA  phenomena,  that  any  attempt  at  philo- 
sophizing in  which  those  words  were  used  was  idmost  as  necessarily 
abortive  as  if  tho  word  hard  had  been  token  to  donotu  a  class  including 
all  tho  things  moutionud  above.  Ktvi/Oif,  for  instance,  which  properly 
signified  motion,  was  taken  to  denote  not  only  all  emotion  but  even  all 
change  :  dAAot'oKJtc  being  recognized  as  one  of  llio  modca  of  xivijai^. 
Tho  efflict  was,  to  connect  with  every  form  of  aX}.ai<MTt^  or  chan^, 
ideas  dra^^Ti  from  motion  in  the  proper  and  literal  sense,  and  which 
had  no  real  connexion  willi  any  otlicr  Kind  oi' Kitnjoi^  than  that.  Aris- 
totle and  Plato  luboi-ed  under  a  continual  embarrassment  from  this 
misuse  of  termA.  But  if  we  proceed  further  in  this  direction  we  shall 
encroach  upon  the  Fallacy  of  Ambiguity,  which  belongs  to  a  difierent 
claes,  the  last  in  order  of  our  classificatioD,  Fallacies  of  Confusion. 
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CHAPTER  VI. 

rALLACl£8  OP  RATIOCINATION. 

f  1.  We  have  now,  in  our  pmgross  through  the  rluMs  of  Faltories, 
arrived  at  those  to  which,  in  tho  common  Ih)oks  of  logic,  the  appellation 
it*  in  general  exclusively  appropriated  ;  those  which  have  their  eoai  Id 
tho  ratiocinative  or  deductive  part  of  the  investigation  of  truth.  On 
thfHi'  fallacictt  it  is  ihc  less  nccessBry  for  us  to  insist  at  any  lengOi,  as 
they  have  been  so  admirably  treated  in  a  work  lamiliar  to  eltnost  all, 
in  Uiia  countnr  at  least,  who  feel  any  interest  in  these  sneculatioiu, 
Archhishop  Whatcly's  Logic.  Agaiuet  tlie  more  obvious  lonns  uf  this 
class  of  fallaciea,  the  nilcfl  "f  tho  Rylloeism  are  a  nompleici  protection, 
Not  (as  we  have  so  often  said)  that  the  ratiocination  cannot  be  good 
unless  it  be  in  the  form  of  u  syllo^sm ;  but  that,  by  showing  it  in  that 
fniiri,  we  arc  suro  to  discover  if  it  be  had,  or  at  least  if  it  contain  any 
fallacy  of  this  class. 

§  9.  Among  Fallacies  of  Ratiocination  we  ought,  perhaps,  to  mclude 
tho  errors  committed  in  pn)ce8Bc.i  which  have  tbo  appearance  only,  not 
tho  reality,  of  an  inference  from  premisses  ;  the  fallacies  connocled  with 
the  conversion  and  aequipollenrv  of  prop<>Hitions.  I  believe  erront  of 
this  description  to  be  nir  more  frequently  committed  than  is  generally 
supposed,  or  than  their  extreme  oiirionsness  might  sr>em  to  admit  of. 
For  example,  the  simple  conversion  of  an  universal  affirmative  propo- 
sition, All  A  are  B  therefore  al!  B  an>  A,  I  take  in  be  a  very  rommon 
form  of  error:  though  commiued,  like  many  other  fallacies,  oftevet  in 
the  silence  of  thought  than  in  express  words,  for  it  can  w^rcely  bo 
clearly  enunciated  without  being  detected.  And  so  with  another  form 
of  fallacy,  not  substantially  diflerent  from  the  preceding ;  the  erroneous 
conversion  of  an  liypolhelical  proposition.  Inc  proper  converse  of  ati 
hypothetical  proposition  is  this  :  If  the  conswjuent  oe  false,  the  ante* 
cedent  is  false  ;  out  this,  If  tlio  consequent  be  true,  the  antecedent  is 
true,  by  no  means  holds  good,  but  is  an  error  corresponding  to  the 
simple  conversion  of  an  universal  a6innative.  Yet  hardly  onythiog  is 
more  common  than  for  people,  in  their  private  thoughts,  to  draw  ihii 
inference.  As  when  the  ronchision  is  acreptrd,  which  it  so  often  is, 
for  prtKpf  of  the  premisses.  That  the  premisses  cannot  be  true  if  tho 
conclusion  is  faliic,  is  the  uucxceptionablc  foundslion  of  the  legitimate 
mode  of  reasoning  railed  a  reduetio  ad  ahsurdvm.  Hut  men  continu- 
ally think  and  express  themselves  as  if  ihcy  also  belicvi-tl  that  tho 
premisses  cannot  be  false  if  the  conclusion  is  true.  The  truth,  or  inp- 
posed  truth,  of  the  inferences  which  follow  from  a  doctrine,  often  ana- 
hies  it  to  6nd  acceptance  in  spite  of  gross  absurdities  in  it  How  many 
systems  of  philosophy,  which  had  scarcely  any  intrinsic  recommenda- 
tion, have  been  received  by  ihnughtful  men  because  they  were  sup- 
pose<I  to  lend  additional  support  to  religion,  morality,  some  favorite 
view  of  politics,  or  some  olhor  cherished  persuasion  ?  not  merely  be- 
cause their  wishes  were  thereby  enlisted  on  its  side,  but  because  its 
leading  to  what  they  deemed  sound  conclusions  appeared  to  them  a 
strong  presumption  in  favor  of  its  truth  :  though  the  presumption,  when 
viewed  in  Its  true  light,  amounted  only  to  the  absence  of  that  particular 
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lund  of  eridence  of  falsohood,  which  wrould  hare  resalted  from  its  lead- 
ing by  correct  inference  to  nomcthing  already  recognized  aa  false. 

Again,  ibo  very  frequent  error  in  conduct,  of  mLsiakiiig  revenic  of 
WTonjE''  for  right,  is  the  practical  form  of  a  loji^ca]  error  with  respcc  to 
iho  Opposition  of  Propositions.  It  is  commuted  for  want  of  the  habit 
of  distmt(iiisliing  the  contrary  of  a  proposition  from  the  contraJictort/ 
of  it,  and  of  attending  to  the  logical  canon,  that  contrary  propositions, 
(hough  ihcy  cannot  both  be  tnic,  may  both  be  false.  If  the  error 
were  to  exprc.<(s  it«elf  in  wnrda  it  would  run  distinctly  counter  to  this 
canon.  It  genentUy,  however,  does  not  so  express  itself,  and  to  rom- 
pel  it  to  do  so  is  the  most  effectual  method  of  detecting  and  oxposiug  it. 

%  3.  Among  Fallacies  of  Ratiocination  are  to  bo  ranked,  in  th«  first 
place,  all  the  cases  of  vicious  syllogism  laid  down  in  the  books.  These 
generally  reaolvo  themAetvoA  into  having  more  than  tbre»  terms  to  iho 
syllogism,  either  avowedly,  or  in  the  covert  mode  of  an  andi^ribmed 
middle  term  or  on  illicit  proceat  iif  one  of  the  two  extremes.  It  is 
not,  indeed,  very  easy  fully  to  convict  an  argument  of  falling  under 
any  one  of  the.se  vicious  cases  in  particular;  fur  the  reason  already 
quoted  from  Archbishop  Whately,  that  the  premitisea  are  aeldom  for- 
mally sot  out:  if  they  ware,  the  fallacy  would  impose  upon  nobody; 
and  while  they  are  nut,  it  is  almost  always  to  a  ccriuin  degree  optional 
in  what  manner  tlie  supprewed  link  shall  be  filled  up.  The  rules  of 
the  syllogism  are  rules  for  compelling  a  person  to  ne  aware  of  the 
whole  of  what  he  must  uudettoke  to  defend  if  he  persists  in  raainiain- 
ing  his  conclusion.  Ho  bus  it  almost  always  in  bin  power  to  make  his 
iyUogism  good  by  iiltroducing  it  faUe  premiss ;  and  hence  it  is  scarcely 
«ver  possible  decidedly  to  affirm  that  any  argument  involves  a  bad 
ayllogum :  but  this  detracts  nothing  from  the  value  of  the  syllugiblic 
nilos,  sinco  it  is  by  them  that  a  reasoner  is  rompellod  distinctly  to  make 
his  election  what  premisses  he  is  prepared  tu  maintain.  The  olectiun 
mocle,  there  is  senerally  so  little  difHcuUy  in  seeing  whether  the  con- 
elusion  follows  from  the  premisses  set  out,  that  we  might  without  much 
logical  impropriety  have  merged  this  fourth  class  of  fallacies  in  the 
fifth,  or  Fallacies  of  Confusion. 

4  4.  Perhaps,  however,  the  commoneet,  and  cenainly  the  most  <lan 
gcrouB  fallacies  of  this  class,  are  ihwo  which  do  not  lie  in  a  single 
syllogism,  but  slip  in  between  one  syllogism  and  another  in  a  chain  of 
argument,  and  are  committed  by  changing  the  premittct.  A  proposi- 
tion is  proved,  or  an  acknowlcdgod  truth  laid  down,  in  Uie  first  part  of 
an  argumentation,  and  in  the  second  a  further  argument  in  founded  not 
upon  the  same  proposition,  but  upon  some  other,  resembling  it  suffi- 
ciently to  be  mistaken  for  it.  Instances  of  this  fallacy  will  bo  fbunj 
in  almofii  all  the  argumentative  discourses  of  unprocise  thinkers ;  and 
we  need  only  hero  advert  to  one  of  the  obscurer  forms  of  it.  recognized 
by  the  schoolmen  as  the  fallacy  a  dicta  tectrndum  quid  ad  dictum  aim- 
plieiter.  This  is  committed  when,  in  the  premisses,  a  proposition  m 
asserted  with  a  qualification,  and  the  qualification  lost  sight  of  in  the 
conclusion ;  or  oftener,  when  a  Umitation  or  condition,  though  not  as- 
serted, is  necessary  to  the  truth  of  the  proposition,  but  is  forgonnn 
when  that  proposition  comes  to  be  employed  as  a  premiss.  Many  of 
the  bod  arguments  in  vogue  belong  to  ttiis  cIosa  of  error.  The  premiss 
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IS  some  aHmiticd  irutb,sonie  common  maxim,  the  reawnu  or  erideoce 
for  irhicb  have  been  forgotten,  or  are  not  tliougUt  of  at  the  time,  but 
if  they  had  boen  thought  rtf  wotiUl  have  shown  the  uticefltutj  of  so 
Itrniting  the  premiss,  that  tt  would  uo  luugcr  have  supported  tbe  coD- 
uluaion  drawn  fruin  iL  . 

or  (hia  nature  is  tha  fidlatrj  In  what  is  called,  by  Adam  Smith  and 
othoni,  the  Mercantile  Theory  in  Political  Kconumy.  That  theory  sets 
out  from  ihc  common  niuxim,  that  whatever  brings  in  money  enriches; 
or  that  every  nnn  19  rich  in  proportion  to  the  quaoiily  of  money  he 
obtains.  From  thiti  it  is  concluded  tluit  the  value  uf  any  bruit^  of 
irudo,  or  of  the  trade  of  ilio  country  altogether,  consists  in  the  balance 
of  money  it  bringfl  in ;  that  any  trade  whii-h  rarrios  more  money  out 
of  the  countTT  than  it  druwe  iulu  il  it)  a  losing  trade ;  that  therefore 
money  shoula  bo  aitincted  into  the  country,  aud  kept  there,  by  pro- 
hibtiions  and  bounties  ;  and  a  train  of  similar  corotlaricB.  All  for  wtoi 
of  reflecting  that  if  tho  riches  of  an  iudtviduol  arc  iu  proportion  to  the 
quantity  of  monoy  ho  can  command,  it  u  because  that  is  thu  meaaore 
of  hi«  power  of  purchasing  money 'a  worth;  and  is  tberid'ore  subject 
to  the  proviso  that  he  is  not  debarred  &om  ciuployiug  his  money  in 
such  purchases.  The  prHmifi.i.  therefore,  is  only  true  t«-n»dtem  ymd; 
but  the  theory  assumes  it  to  be  true  absolutely,  and  infers  that  increase 
of  money  is  increase  of  riches,  even  when  produced  by  means  subver- 
luvo  of  the  condition  under  which  alone  money  is  riches. 

A  second  instance  is,  the  argument  by  which  it  used  to  be  contended, 
before  the  commutation  of  tithe,  thut  tithes  fell  upon  the  landlord,  and 
were  a  deduction  from  rent ;  because  the  rent  of  lithu-free  land  waa 
always  higher  than  that  of  laud  of  tho  aamc  quality  and  tha  Bame  ad- 
vantagoa  of  situation,  subject  to  tithe.  \V'hethor  it  be  true  that  a  tithe 
falls  on  rent  or  no.  a  treatiso  on  Logic  is  not  the  place  to  examine : 
but  it  is  certain  that  this  is  no  proof  of  iL  Whether  the  proposition 
be  true  or  falso,  tithc-&ee  land  miut,  by  tho  Doc««sily  of  the  case,  pay 
a  higher  rent.  For  if  tithes  do  not  ftdl  ou  rontt  it  must  be  because 
ihey  fidl  on  the  consumer;  becanse  they  raise  the  price  of  com.  But 
if  corn  be  raised  iu  price,  the  fanner  of  tithe-free  as  well  as  tho  farmer 
nf  tithed  land  gets  the  benefit.  To  the  latter  the  rise  is  but  a  com- 
pensatinn  for  the  tithe  he  pavH  ;  to  the  Brat,  who  pays  none,  it  is  clear 
gam,  and  therefore  enables  him,  and  if  there  be  irocdom  of  competi- 
tion forces  him,  to  pay  so  mtich  the  more  rent  tu  hts  landlord.  This 
is  the  refutation  of  tlie  fallacy.  Tho  question  remains,  to  what  class 
of  fallacies  it  btrlongs.  Tho  premiss  i»,  that  the  owner  of  tithed  land 
receives  lees  rent  than  rhe  owner  of  tithe-free  land;  the  concluston  is, 
tliat  therefore  he  receives  less  tlian  he  him^utf  would  receive  if  tithe 
were  abuliahod.  13ul  llie  premiss  is  only  true  conditionally ;  the  owner 
i>f  tiihed  tontl  receives  less  than  what  the  owner  of  tithe-free  land  is 
enabled  to  receive  when  otJter  lands  art  titKed;  while  the  conchision 
t*  applied  Iu  a  stale  of  circumstances  in  which  that  condition  fails,  anil 
in  which,  by  consequonco,  tho  premiss  would  not  bo  true.  The  fallacy, 
ihorefure,  is  a  dicto  accujtdum  quid  ad  dictum  nnpiictter. 

A  third  example  is  the  opposition  sometimes  inade  to  legitimate  in- 
terferences of  government  in  the  economical  afliuia  of  society,  grounded 
upon  a  misapplication  of  the  maxtm,  that  on  individual  is  a  better 
judge  than  tho  govtruraent  of  what  is  for  bis  own  pecuniary  intereet. 
This  objection  was  urged  to  Mr.  Wakefield's  aj-stcm  of  coionixatton. 
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one  of  the  greatest  practical  improvements  in  public  afiBirs  which  have 
been  made  in  our  time.  Mr,  Wakefiekl's  principle,  oa  moat  people 
ar«  novr  nware.  i-i  th«  nrtificial  coticcnl ration  of  tlio  settleni,  by  fixing 
such  a  prico  upon  unoccupied  liiiid  w  may  pix-scrve  the  must  desirable 
proportion  between  the  niianlily  of  l>uid  iii  culliire,  and  tlio  laboring 
pnpularion.  Agmnttl  this  it  waa  argued,  that  if  individuals  linind  it  for 
tbeil'  advanlago  to  occupy  extensive  tract*  of  land.  they,  beinc;  better 
judees  of  their  own  interoAt  than  tlio  h>gi!ilature  (ivhirh  can  only  pro* 
ceea  on  general  rules),  ought  not  to  be  restrained  &om  doini;  »o.  But 
in  this  argument  ti  waa  forROtten  that  the  fact  «r  a  man's  takmg  a  large 
tract  of  land  is  ovidence  only  that  it  in  hU  iniereM  to  take  ait  much  as 
other  people,  but  not  that  it  might  not  be  for  his  interest  to  content 
hira»c-U  with  lotM,  if  ho  could  bo  assured  that  other  people  would  do 
80  too;  an  asaurauce  which  nothing  hut  a  government  regulation  can 
give.  If  all  other  people  took  much,  aud  he  only  a  little,  he  would 
reap  none  of  the  advantages  derived  irom  the  concentration  of  the 
population  and  the  consfinnent  jiossibility  of  prfjcuring  labor  for  hire, 
but  would  have  placed  bim.<M;lf,  without  e<|uiva1ent,  in  a  situation  of 
voluulnry  inferiority.  The  proposiiinn,  therefore,  that  the  quantity  of 
land  which  people  will  take  when  lelV  to  themsolvcs  ia  that  which  it 
is  most  for  tueir  interctit  to  take,  is  true  only  aecunditm  quid:  it  is  only 
their  interest  while  thoy  have  no  guarantee  for  the  conduct  of  on© 
another.  But  the  argument  disregards  the  limitation,  anil  takes  the 
proposition  for  true  simplidter. 

One  of  tho  conditions  oftenest  dropped,  when  what  would  otherwise 
be  a  true  proposition  is  employed  as  a  premiss  for  proring  others,  is 
the  condition  of  time.  It  is  a  principle  of  political  economy  that  pricM, 
proGts,  wages,  &c.  "always  find  thoir  level;"  but  this  is  often  inler^ 
protod  as  ifit  meant  that  they  are  alwaya,  or  generally,  at  their  level; 
while  tho  truth  is,  as  Coleridge  epigTammatically  expresses  it,  that 
they  uro  alwaysj^niiiit^  their  level,  "which  might  be  taken  as  a  para- 
phrase or  ironical  definition  of  a  storm." 

Under  tho  same  head  of  fallacy  (a  dteto  tccttndvm  quid  ad  dicttaH 
timpficiter)  might  be  placed  all  tho  errors  which  are  vulgarly  called 
mii^applicatious  of  abstract  tniths  :  that  is,  whera  a  principle,  truo  (aa 
the  common  expression  \»)  in  (he  ahtit-ract.  that  is,  all  modifying  causes 
being  supposed  absent,  is  reasoned  upon  as  if  it  were  true  alwolutely, 
and  no  modifying  circumstanr4>s  coulu  over  by  possibility  exist.  This 
very  common  form  of  error  it  is  not  requisite  that  wo  should  exompHfy 
here,  as  it  will  be  particularly  treated  of  hereafter  in  its  application  to 
tho  subjects  on  which  it  is  most  frequent  and  most  fatal,  those  of  poli* 
tics  and  society. 
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§  1.  Under  thin  fifth  aitd  last  class  we  find  it  coDTenient  to  unmge 
all  ihoso  fallacies,  in  wliich  lite  source  of  error  is  not  so  much  a  (ouo 
esiiuato  of  the  probatire  forcp  of  knoiiTii  evidftnce,  as  an  indistinct,  in- 
dofiaite,  and  fluctuating  eonccption  of  what  the  evidence  is. 

At  the  head  of  these  stands  that  multitudinous  body  of  feUacious 
reasonings  in  which  Uie  source  of  error  i«  the  ambiguiiT  of  terms:  when 
Bonaething  which  is  true  if  a  word  be  used  in  a  particular  sense,  is  rea- 
soned upon  as  if  it  were  true  in  another  sense.  lu  such  a  cose  there 
is  uot  a  inal -estimation  nf  oridencc,  because  there  is  not  properly  any 
evitlcnco  to  the  point  at  all ;  there  is  evidence,  but  to  a  diHerent  point, 
which,  from  a  coufusod  apprehension  of  the  meaning  of  the  lemis  used, 
is  fluppueed  to  bo  Uio  same.  This  eri'or  will  naturally  be  oftener  com- 
roittf^d  in  our  Tatiocinations  tlian  in  cur  direct  iuiluctions,  because  in 
ib«  former  we  are  deciphering  our  own  or  other  people's  notes,  while 
in  the  latter  we  have  the  things  themselves  present,  either  to  our  senses 
or  to  our  memory.  Except,  indeed,  when  the  induction  is  not  from 
individtial  rases  to  a  generalil}',  but  from  genenililios  to  a  t^ttll  higher 
generalization;  in  that  case  the  fallacy  of  ambiguity  may  affect  the  in* 
duclive  process  as  well  as  the  ratiocinative.  It  occurs  in  ratiocination 
in  two  waj-B :  %vhen  the  middle  terra  is  ambiguous,  or  when  one  of  the 
terms  of  the  syllogism  is  taken  in  one  sense  in  the  premiffice,  and  in 
another  sense  in  the  conclusion. 

Some  good  oxcrapIiHcatioiut  of  this  fallacy  are  given  by  Archbishop 
Whutely.  "  One  rase,"  says  he,  "  which  may  be  regarded  ns  coming 
under  the  head  of  Ambiguous  Middle,  is  what  is  called  FaUacia 
Pigura  Dictionis,  the  fallacy  built  on  the  granimutical  structure  o( 
language,  Irom  men's  usually  taking  for  granted  that  jMronymout 
words  {i.  €.  those  belonging  to  each  other,  as  the  substantive,  adjcc- 
live,  verb,  &c.,  of  the  same  root)  have  a  nrocisely  coni'spondont 
meaning,  which  is  by  no  means  universally  the  case.  Snrb  a  fallacy 
coulii  not  indeed  be  cvpn  exhibitcil  in  strict  logical  form,  which  would 
preclude  even  the  attempt  at  it,  since  it  has  two  middle  terms  in  sound 
OS  well  as  sense  ;  but  nothing  is  more  common  in  practice  than  to  vary 
continually  the  terms  employed,  with  a  view  to  gmraniBtical  coiivo- 
nienro ;  nor  is  there  anything  unfair  in  such  a  practice,  as  long  as  the 
meaning  is  prcser\'cd  unaltered ;  e.  g.  '  murder  should  be  punished 
with  death;  this  man  is  a  murderer,  therefore  lie  deserA'es  to  die,'  &c. 
Hero  we  proceed  on  the  assumption  (in  this  case  just)  that  to  commit 
murder,  and  to  be  a  murderer,  to  deser\-e  death,  and  to  be  one  who 
ought  to  die,  are,  respectively,  equivalent  e^cpressions;  and  it  would 
frequently  prove  a  hea>'y  inconvenience  to  be  debarred  (his  kind  ol 
liberty;  but  the  abuse  of  it  p^ves  rise  to  the  Fallacy  in  question:  e.g. 
projrctwt  are  unfit  to  be  trusted ;  this  man  has  formed  a  prt^ect,  there- 
fore he  is  unlit  to  be  trusted :  here  the  sophist  proceeds  on  the 
hypothesis  that  he  who  forms  a  projtet  must  bo  a  prcncclor;  whereas 
the  bad  sense  that  commonly  attaches  to  the  latter  wonl,  is  not  at  all 
implied  in  the  former.     This  fallacy  may  often  be  considered  as  lyin^ 
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tut  in  thti  middle,  but  in  ono  of  tlie  terms  of  llio  coucIubioii  ;  bo  ibat 
l\iw  conclusion  drawn  shaU  not  be,  in  reality,  at  all  warranted  by  the 
prtnniuas,  though  it  will  appear  to  be  so,  by  means  of  the  gnunmaticiLl 
affinity  of  tho  words ;  e.  g.  to  bo  ocquaiiUod  with  tlio  gudly  i»  a  pre- 
tumption  of  guilt ;  this  man  is  so  acquainted,  tJmreforR  we  may  presume 
that  ho  i^  guilty:  this  orgumeul  pruceedd  ou  the  aupposltiun  of  an 
exact  corrospundcncc  between  pratume  and  pretumpUon,  which,  how- 
ever, doeA  not  really  oxiBt;  fur  *  pi*eaumption'  is  commonly  used  to 
express  a  kind  o£  flight  tuapicion;  whereas  '  tu  prc^uniu'  amoimls  to 
absolute  belief.  There  are  innumerable  inntances  of  a  non-corres- 
pondence in  parouyraous  words,  similar  to  that  above  instanced ;  as 
between  art  and  artful,  design  and  dcftfptitig,  Jaiih  and  JaiVA/W,  &c., 
and  ibe  more  slight  the  variation  uf  irieaning,  tlie  more  likely  lit  llie 
fallacy  to  be  euccesstUl ;  for  when  tho  words  have  become  so  widely 
removed  In  seiisv  as  'pity'  and  'pitiful,'  every  one  would  perceive 
such  a  fallacy,  nor  could  it  be  employed  hut  in  jost.* 

"  The  present  Fallacy,"  continues  the  Archbishop,  "  is  nearly  aHiod 
to,  or  rattier,  perhaps,  may  be  rcfj^ded  as  a  branch  of,  tliat  iounded 
on  etymology;  viz.,  when  a  term  is  used,  at  one  time  in  \\a  customary, 
and  at  anoUier  in  its  etymulugical  sense.  Perhaps  no  example  of 
this  can  be  found  that  is  mure  extensively  and  mischievously  employed 
than  in  the  cose  of  the  word  repreicntative :  assuming  that  its  right 
meaning  must  correspond  exactly  with  tlie  strict  and  original  souse  of 
the  verb  '  repreannt,'  the-sophisi  persuades  the  multitude,  that  a  member 
of  the  House  of  Commons  is  bound  to  be  guided  in  all  points  by  thu 
opinion  of  his  constituents;  and,  in  short,  to  bo  merely  ihuir  spokes- 

».'  whereas  Isw  and  custom,  which  in  this  cfise  may  be  considered 

fixing  the  meaning  uf  tlie  term,  require  no  such  thing,  but  enjoin  i\m 
Bpresentative  u>  act  according  to  the  best  of  bis  <w»  Judgment,  and  on 
kU  own  respoiiHibility." 

'Die  following  are  instances,  of  great  practical  importance,  in  which 
arguments  are  habitually  r:)UDded  upon  a  verbal  ambiguity. 

The  mercantile  public  are  frequently  led  into  this  fallacy  by  the 

'pfarafo  "scarcity  of  money."    In  iho  language  of  commerce  "money" 

has  two  meanings:  currency,  or  tho  circulating  medium;  and  capttul 

ueJctHg  investment,  especially  investment  on  loan.     In  this  last  sense 

tho  word  is  used  when  the  "  mtmey  market"  in  spoken  of,  and  when 

the  "  value  of  money"  is  said  to  be  high  or  low,  the  rate  of  intcrust 

being  meant.     The  coQKequence  of  this  ambiguity  is,  that  as  soon  as 

Bcorcity  of  money  in   the  latter  of  tlicso  senses  begins  to  be  felt,  aa 

[Qoon  as  there  i^  uifEuuIty  of  obtaining  loans,  and  the  rate  uf  interest  is 

high,  it  is  concluded  that  thifi  must  arise  from  causes  acting  upon  the 

quantity  of  money  in   the  other  and  more  popular  sense ;   that  the 

circulating  medium  musi  have  diminished  in  quantity,  or  ought  tu  be 

increased.     1  am  awaro  that,  independently  of  the  double  meaning  of 

le  terra,  tlicre  are  In  the  fects  themselves  some  peculiarlliee,  giving  an 

^apparent  support  u>  this  error ;  but  the  ambiguity  of  tho  language 

*  An  cxiimpl«  of  this  fallKX  u  th«  pc^alar  error  that  ttniw  drink  must  be  s  csime  of 
timgth.  Tliew  is  here  fnlhcy  wilhin  diHiicy ;  for  rntntin;  tSat  lbs  wonlf  '*  «Totifl"  and 
I  •'Bliengib"  werff  Dot  (u  ihty  arc)  applW  in  a  tuially  ililTcTenI  seiiae  to  fcrmenuxl  liquors 
[■art  u>lhe  buman  bodjr,  iheie  woultl  ttill  ba  mvolv(.ir  iho  nrror  of  miimosuig  itiai  nn  dtrct 
iinast  be  like  ha  cau»c  i  that  the  condiliont  of  a  phoDomenon  are  Idtely  lo  feacmblo  the 
•pbeoDmeaoD  itself ;  wliich  we  h*ve  slready  treaKd  of  ai  an  ^  •nori  foUacy  of  the  6tf 
noL 
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Stands  upun  tlio  verj'  thrv^liold  of  the  subject,  and  iutcrt>«pM  all 
tempts  to  throw  light  up<»n  it. 

iCoother  ambi^ous  cxproesion  whidi  coDtinaally  meeta  us  in  ihe 
political  comi-ovcreies  of  the  present  time,  eapcciully  in  tbose  wbicb 
relate  to  orgnnic  chaDcccit,  is  tbo  plira^e  "  int!iienco  of  propony ;" 
whicb  ia  Bumetimw  usihI  for  the  influfuco  of  respect  for  Buperior  in- 
telligence, or  gratitude  for  the  kind  offices  which  persons  ol"  lurgo 
property  have  ii  bo  much  in  tbeir  power  lo  bestow ;  at  other  times  tor 
ihri  iufluoucc  of  fear;  fear  of  tlie  worno  sort  of  povver,  which  larg« 
property  also  gives  to  its  posaepsor,  the  power  of  doing  mischief  to 
dcpcndcnta.  To  confound  these  two,  is  the  standing  ialTacy  of  ambi- 
guity brought  against  those  who  seek  to  purify  our  electoral  system 
from  corruplion  and  intimidation.  "  The  influence  of  property  irt 
beneficial :"  granted,  if  the  former  species  of  influence  and  that  alnnc 
be  meant ;  but  cuncluston^  are  thence  drawn  in  condemnation  of 
expodientit  which  (like  secret  voting,  for  example)  would  deptive 
property  of  some  of  itu  iufluencctfT  Uiough  only  of  the  latter  and  bad 
ktnu.  Persuasive  influence,  acting  through  tlie  conscience  of  tite 
voter,  and  coiTjing  his  heart  and  mind  with  it,  is  beneficial — there- 
IbriJ  we  arc  to  infer  that  coercive  influence,  which  compels  him  to 
forget  that  he  is  a  moral  agent,  or  to  act  in  opposition  to  fata  moral 
convictions,  ought  not  to  be  placed  under  restraint. 

Another  wort!  wliich  is  often  turned  into  an  insUTimenI  of  the  fallacy 
of  ambiguity  is  Theory.  In  its  mo*t  proper  acceptaiioD,  theory  means 
Uie  completed  result  of  pbtlosuphical  inaucdon  from  experience.  In 
that  serwe,  there  are  erronoou.*  as  well  aa  true  theories,  for  induction 
may  be  incorrectly  performed,  but  theory  of  some  son  is  ibe  necceaair 
result  of  knowing  anything  of  a  subject,  and  having  put  one's  kliowl 
cilge  into  the  form  of  general  propoaitious  for  tho  guidance  of  practice. 
In  anothiT  and  more  vulgar  sense,  theor)'  means  any  mere  action  of 
the  imagination,  endeavoring  to  conceive  bow  a  thing  may  poftsibly 
bare  been  produced,  instead  of  examining  bow  it  was  produced.  In 
this  Beiiso  only  are  theory,  and  theorists,  unsafe  guides ;  but  bocau»o 
of  tliis,  ridicule  or  discredit  is  attempted  to  be  attaciied  to  tbein-y  in  ita 
proper  sense,  that  is,  to  legitimate  generalization,  tiie  end  and  aim  of 
all  philosophy;  and  a  conclusion  is  represctited  as  worthless,  just 
because  that  has  been  done,  which  if  done  correctly  conatitut*'*  the 
highest  worth  that  a  principle  for  the  guidance  of  practice  con  poaooss, 
namely,  to  comprehend  in  a  few  words  the  real  law  on  which  a  pbft- 
noraenon  depends,  or  some  pii»perty  or  relation  which  ia  univeraally 
true  of  it. 

"  The  Church"  is  sometimes  understood  to  mean  tho  clergy  alone, 
aonictimes  tho  whole  body  of  believers,  or  at  least  of  communicauta. 
Tbo  declamations  respecting  the  im-iolabiliiy  of  church  property  are 
indebted  for  the  greater  part  of  their  apparent  force  to  this  ambiguity. 
The  clergy,  being  cidled  tlie  church,  are  supposed  to  be  the  real  owners 
of  what  is  callwi  church  property;  whereas  tbey  are  in  oiith  only  the 
managing  members  of  a  much  larger  body  of  proprietors,  and  enjoy 
on  their  o^^^l  part  a  mere  usufruct,  not  extending  beyond  a  life  interest 

The  followmg  ia  a  favorite  argument  of  Plato.  No  one  desiree  evil, 
knowing  it  to  be  so :  to  do  wrong  is  evil  j  therefore  no  one  doairiM  to 
do  wrong  knowing  that  which  bo  desires,  but  only  in  consequence  uf 
ignorance.     In  chia  syllogism  the  ambiguous  word  is  the  middle  term, 
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Gvil,  the  double  muaning  of  which  ia  too  obvious  to  need  oxplanation  i 
yet  oa  this  fouDdatioii  Flatu  constructs  his  principal  ethical  doctrine, 
iu  which  ho  was  lullowed  by  inosi  of  the  pliiloBuphit-oJ  sects  among 
the  later  (irecks ;  that  virtuo  is  a  branch  ot  intelligence,  nnd  i«  to  bo 
produced,  therefore,  mainly  by  intctluctual  cultivation.  All  the  incmirieit 
uilo  the  summum  honum  in  the  philosophical  schoolij  wore  infected  with 
tlio  same  fallacy ;  the  ambiguous  word  being,  sii  before,  JC\-il,  or  itit 
contrary  correlativo.  Good,  which  Bometimus  meant  what  is  good  iur 
oneself,  at  other  times  what  is  good  for  other  people.  That  nothing 
which  ia  a  cause  of  evil  on  the  whole  to  other  people,  can  be  really 
good  for  the  agent  himself,  is  indeed  a  possible  tenet,  and  always  a 
favorite  one  with  moraliMs,  although  ia  die  present  age  the  question 
baa  ratlior  been,  not  whether  the  proposition  is  tnie,  but  how  wociety 
and  education  con  bo  so  ordered  as  to  make  it  true.  At  all  events,  it 
Is  not  proverl  merely  by  the  fact  that  n  tiling  beneficial  to  the  world, 
and  a  thinp  beneficial  to  a  person  himself,  are  both  in  common  parlance 
called  good.     That  is  no  valid  argument,  but  a  fkllacy  of  ambiguity. 

Of  such  stufl',  bowevt-r,  were  theotliical  apeculations  of  the  aiicicuta 
principally  composed,  especially  in  the  declining  period  of  the  Greek 
philusuphic  mind.  The  following  is  a  atoical  urgumcnl  taken  fi^m 
Cicero  De  Finibujt,  book  the  third :  "  Quod  est  bonum,  omne  laudabilo 
est.  Q,nod  autem  laudabile  eet,  omne  honestum  est.  Bonum  igitur 
quod  est,  honcstuiu  e«t."  Here  the  ambiguous  word  is  Uiudabiie, 
which  in  the  minor  premiss  means  anything  which  mankind  are  accus- 
tomed, on  good  grounds,  to  admire  or  value;  as  beauty,  for  instance, 
or  good  fortune :  but  in  the  major,  it  denotes  exclusively  moral  qualities. 
In  much  the  same  manner  iho  Stoics  wcro  led  to  all  their  abaurdftat 
paradoxes;  us  that  the  rirtuous  man  ia  alone  free,  alone  beautiful, 
alone  a  king,  flee.  Whoever  has  virtue  has  (rood  (because  it  hajj  been 
previously  detcnnincd  not  to  call  anything  else  good) ;  but  again.  Good 
oecossarily  includes  freedom,  beauty,  and  even  royalty,  aJl  of  those 
being  good  things ;  therefore  whoever  haa  virtue  has  all  these. 

The  foUoMrirg  is  an  argument  of  Descartes  to  prove,  in  his  il  priori 
manner,  the  being  of  God.  The  conception,  saja  be,  of  an  infinite 
Being  proves  the  real  exislonce  of  such  a  being.  For  if  there  is  not 
really  any  such  being,  /  mtiflt  have  made  the  conception  ;  but  if  I 
could  miUce  it,  I  can  also  unmako  it;  which  evidently  is  not  tnie; 
therefore,  there  must  bo  cxtonially  tn  myself,  an  archotj-pe,  from  which 
the  conception  was  derived.  The  ambiguity  in  this  case  in  in  the  pro- 
notm  /,  by  which,  in  one  place,  is  to  be  undei'stood  my  tcill,  in  another 
the  Uiwa  of  my  nature.  If  llio  conception,  existing  as  it  does  in  my 
mind,  had  no  original  without,  the  conclusion  would  unquestionably 
follow  tliat  I  made  it :  tliat  is,  the  laws  of  my  nature  must  have  spon- 
taneously evolved  it;  but  that  rov  will  made  it,  would  not  fuUow. 
Now  when  Descartes  af^erwartU  adds  that  I  cannot  unmake  the  con- 
ceprion,  he  means  tliat  I  cannot  get  rid  of  it  by  an  act  of  roy  will : 
wliich  is  true,  but  is  nut  the  pru|>oHition  required.  That  wtiat  some 
of  the  laws  of  my  nature  have  produced,  other  laws,  or  those  sumo 
laxvs  in  other  circunuitances,  might  not  subsequently  eSace,  he  would 
have  found  it  dlfHuult  to  establish. 

Analogous  to  this  are  some  of  the  ambiguities  in  the  free-will  con- 
troversy ;  which,  as  they  will  come  under  special  consideration  in  the 
concluding  Book,  I  only  mention  memoria  catud.  In  that  diMrussioiit 
'    3S 
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too,  ibe  word  /  U  often  ^IiUtod  from  otie  meaning  to  another,  ot  one 
time  fttiuitling  for  niv  volitionii,  at  another  time  for  uio  actions  which  are 
thti  coiiAcquciiccB  of  them,  or  the  mental  disposliioits  from  which  thej 
procecil.  l*be  latter  ambiguity  is  exemplified  in  an  aT^iuneui  of  Cole- 
ridge (in  hill  Aids  to  Refi-tction),  in  support  of  the  freedom  of  the  will 
It  is  not  true,  lie  says,  that  man  is  govcmud  by  motives;  "  the  mau 
makes  the  motive,  not  the  motive  the  man;"  the  proof  being  that 
*'  what  in  a  strong  motive  to  one  man  \a  do  motive  at  all  to  onotlior." 
The  premiss  is  true,  but  only  amounts  to  this,  that  different  [icisons 
have  difJerent  degrees  of  susceptjbiliiy  to  the  same  motive ;  as  they 
have  alw>  to  the  same  intoxicating  liquia,  which  however  does  not  prove 
that  ihcy  are  free  to  be  druuk  or  not  drunk,  whatever  quantity  Uiey  may 
drink.  What  is  proved  is,  that  certain  mental  conditions  in  the  man 
himself,  must  cooperate,  in  the  production  of  the  act,  ^vith  the  external 
induccmunt :  but  thuKc  mental  conditions  also  are  the  effect  of  causes; 
and  there  is  nothing  in  the  argument  to  prove  that  they  can  arise  with- 
out a  cause— that  a  sponianeoiis  detertntnation  of  the  man's  will,  with- 
out any  cause  at  all,  ever  takes  place,  as  the  frce-tvill  doctrine  supptwea. 

The  double  use,  in  the  fiec-will  contmversy,  of  the  word  Neces6ity, 
which  sometimes  stands  only  for  Certainty,  at  other  times  for  Coropul- 
aion;  somctimeii  for  what  cunnot  be  preveatcd,  at  other  limes  only  for 
what  we  have  reason  to  bo  asjiurod  will  not ;  has  been  pointed  oul 
by  Archbishop  Whately,  and  we  shall  have  occasion  hereaher  to  pnr- 
sue  it  tu  some  of  its  ulterior  consequences. 

A  moat  important  ambiguitv,  both  in  common  and  in  metaphysics 
lau^uui^c,  is  thus  pointed  out  by  Archbi-nhop  AVliatclv  in  the  Appendix 
to  his  Logic :  "  ^atae  (as  well  as  One,  IdenlicaJ,  and  other  words  de- 
rived from  them)  is  used  frequently  in  a  sen^e  very  different  from  its 
primary  one,  as  applicable  i«  a  single  object;  being  employed  to  do 
unto  great  timilarity.  When  several  nbjeets  are  undistinguishably 
alike,  one  tingle  description  will  apply  equally  to  any  of  them :  and 
thence  they  are  said  to  be  all  of  on^  and  the  same  nature,  appearance. 
3ec.  As.  e.g.,  when  we  say,  '  this  house  is  built  of  the  tame  stone  with 
such  another,'  wo  only  mean  that  the  stones  are  undistinguUhable  in 
their  qualities;  not  that  the  one  building  was  pulled  down,  and  the 
oUier  constructed  with  the  materials.  \Vliereas  sameness,  in  the  pri- 
mai'y  sense,  docs  not  evon  necossanly  imply  Bimiliinly  ;  for  if  we  aar 
of  any  man  that  he  is  greatly  altered  since  such  a  time,  we  understand, 
and  indeed  imply  by  the  very  expression,  that  he  is  one  person,  thourii 
different  in  several  ijualitiu-s.  It  is  worth  ob5er\-ing  also,  iltnt  iSamc,  m 
the  secondary  sense*,  admiut,  according  to  popular  usage,  of  dogi-ees: 
wc  speak  of  two  things  being  nearly  the  same,  but  not  entirely  :  per- 
sonal identity  docs  not  admit  of  degrees.  Nothing,  perhaps,  btut  con- 
tributed more  to  the  enor  of  Kimlism  than  inattention  to  ihis  ambiguity. 
When  several  persons  arc  said  to  have  one  and  the  tame  opimaa, 
tliuught,  or  idea,  men,  overlooking  the  true,  simple  statement  of  the 
case,  which  is,  that  they  are  o/i  thtHking  alike,  look  for  something  more 
abstruse  and  mystical,  and  imagine  there  must  be  some  One  Thing.'vx 
the  primary  sense,  though  not  an  individual,  which  is  present  at  once 
in  tlie  mind  of  each  of  ilieso  persons;  and  thence  readily  sprung  Plato's 
theory  of  Ideas,  each  of  which  was,  according  to  him,  one  real,  eternal 
object,  existing  emire  and  complete  in  each  of  the  individual  objectt 
that  are  known  by  one  name." 
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tc  is.  indeed,  not  a  matter  ot*  iiifurcncQ  but  of  authetttic  history,  that 
Plato's  doctrino  of  Ideas,  and  the  Amtoteliau  doctriiio  (cMCulially  the 
lame  aa  the  Platonic)  of  flubstantiol  forma  and  M>cniid  Hubntaiices,  ^^row 
up  in  the  preciso  way  hero  jiointod  out ;  from  the  auppoacd  noccsHiry 
of  finding,  in  things  which  WRre  said  to  have  the  *am#  uatore,  or  the 
inu  qualities,  something  which  was  tho  siune  io  tho  very  sense  in  which 
man  is  the  samo  as  himself.  All  tho  idle  Hpuculadons  respecting  to 
fif,  TO  iv,  TO  bfiolov^  and  similar  abstrartion?,  tut  common  in  llio  ancient 
and  in  some  modern  schools  of  philosophy,  sprung*  irom  the  same 
source.     Tho  Aristotcijiun  loc^icians  had,  however,  siwn  one  cose  of  the 

^ambiguity,  and  provided  against  it.  with  their  peculiar  felicity  in  the 
nvontion  of  technical  language,  when  tbey  distinguished  diings  which 
ttffcred  both  Jtpecie  and  numero  &om  those  which  differed  numero 
mtuin,  that  is,  which  were  exactly  alike  (in  some  particular  respect  at 

*  least)  but  were  distinct  indi%'iduals.  An  extension  of  this  distmction 
to  the  two  meanings  of  tlic  word  Same,  namely,  things  which  are  the 
same  tpfcie  Uinium.  and  a  thing  which  is  the  same  nrnmero  as  well  as 
tpeeie,  would  have  prevented  the  confusion  which  has  been  a  source  of 
so  much  darknet>s  and  auch  an  abtuidanco  of  positive  error  in  the  higher 
philosophy. 

One  of  the  moat  singular  examples  of  the  lengths  to  \^ich  a  philoa- 
opher  of  eminence  may  be  led  away  by  an  umoiguity  of  language,  is 
aftorded  by  this  very  cose.  1  refer  to  the  famous  argument  by  which 
Bishop  Berkeley  flatterfK]  himself  that  he  had  for  ever  put  an  end  to 
"  skepticism,  atheism,  and  inx-ligion."  It  is  briefly  as  follows.  1 
thought  of  a  thing  yesterrloy;  I  ceased  to  think  of  it;  I  think  of  it  agaii. 
to-day.  I  bad,  therefore,  in  my  mind  yesterday  an  idra  of  tho  object; 
I  have  also  an  idea  of  it  to-dny :  this  idea  is  evidently  not  another,  hut 
the  very  same  idea.  Yet  an  mtervening  time  elajwud  in  which  I  had 
it  not.  Where  was  the  idea  during  this  interval  1  It  must  have  been 
somewhere ;  it  did  not  cease  to  exist ;  otherwise  the  idea  I  had  yester- 
day could  not  bo  tho  samr  idenj  no  mere  than  a  man  I  see  alivo  to-day 

Pean  bo  the  same  whom  1  saw  yesterday,  if  the  man  has  died  in  the 
meanwhile.  Now  an  idea  cannot  be  conceived  to  exist  anywhere 
except  in  a  mind;  and  hence  hero  must  exist  an  Universal  Mind,  in 
which  all  idcns  have  their  permanent  residence,  during  the  intervals  of 
their  conscious  presence  in  our  o^vn  minds. 

That  Berkeley  here  confounded  saraenoM  numero  with  sameuosa 
spwi'c,  that  is,  with  exact  resemblance,  and  assumed  the  former  when 
Uiere  was  only  the  latter,  hanlly  needs  bo  more  particularly  pointed 
out.  He  could  never  have  broached  this  strmngo  theory  if  lie  had 
nnderstood,  that  when  ^ve  s,iy  we  have  the  same  thought  to-day  which 
we  had  yesterday,  wo  do  not  mean  the  same  individual  thought,  but  a 
thought  exactly  similar:  as  we  say  that  wo  have  the  same  illucas  which 
we  had  last  year,  meaning  only  the  same  sort  of  illness. 

In  line  remarkable  instance  the  scientific  world  was  di\'ided  into  two 
fiiriously  hostile  parties  by  an  ambiguity  of  language  affecting  a  branch 
of  science  ivhich,  more  corapletoly  than  most  others,  enjoys  the  adran- 
tagc  of  a  precise  and  well-defined  terminology-  I  refer  to  the  famous 
dispute  respecting  the  vit  vira.  the  history  or  which  is  given  at  laige  in 
Professor  Playfair's  Dissertation.  Tlie  qucation  was  whi'thor  the  force 
of  a  moving  body  was  pnjiwrtional  (its  ratisti  being  given)  !u  its  velocity 
simply,  or  to  the  square  oi  its  velocity  :  and  the  ambiguity  was  in  tha 
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word  Force.  "One  of  the  eflects,"  Bays  Playfair,  "prodoced  by  a 
moving  body  b  proportioaol  to  the  square  of  die  velocity,  wbile  anotber 
is  proporlii)iiul  to  lue  voluciiy  siniply  :"  from  wlienc-o  clearer  tliinkcn 
were  subiiequently  led  to  estahliAh  a  double  moBAure  of  the  efficioocy 
uf  It.  rao\'iii^  power,  one  being  railed  vis  viva,  and  the  other  momemium. 
About  die  facts,  liotli  pai'tie«  were  from  ilie  first  agreed :  the  only  ques- 
tion was,  with  which  of  the  two  ofiects  the  term  Jbrcc  should  be,  or 
could  most  conveniently  be,  associatec].  But  the  disputants  were  by 
nu  muans  aware  that  this  was  all ;  they  thought  that  force  wat  one  thing, 
the  production  of  efibcts  another :  and  the  ijucstion,  by  which  set  o( 
eSbcts  the  force  which  produced  both  tlie  uuo  and  the  Other  should  be 
measured,  was  supposed  to  be  a  question  not  of  terminology  but  of  fact 

The  ambiguity  of  the  word  Infinite  is  the  real  fallacy  in  the  amusing 
logical  puzzle  of  Achilk's  and  tlie  Tortoise,  a  puzzle  which  has  besn 
too  hard  for  the  ingenuity  or  patience  of  many  phila^ophers,  and  among 
others  of  Dr.  Thomas  Bro-wn,  who  considered  the  sophism  as  insoluble; 
as  a  sound  argument,  though  Icodiugtoa  palpable  £dsehood;  not  seeing 
that  such  an  admbution  would  bo  a  reductio  ad  absurdum.  of  the  reason- 
ing faculty  itself.  The  fallacy,  as  Hobbes  hinted,  lies  in  the  tacit  as* 
Humptiun  that  whate%'er  is  infinitely  divisible  is  inBntto  ;  but  the  follow- 
ing solution  (to  the  inrention  of  which  I  have  no  claim)  is  more  precise 
and  satisfactory. 

The  argument  ia,  lot  Achilles  run  ten  tiraea  as  fast  as  the  tortoise, 
yet  if  the  tortoise  has  the  start,  Achilles  \rill  never  overtake  him.  For 
suppose  them  to  be  at  first  separated  by  an  interval  ofa  thousand  foot: 
when  Achilles  ha^  run  these  thousand  feet,  the  tortoise  will  have  got 
on  a  hundred  ;  when  Achilles  has  run  those  hundred,  the  tortoise  will 
have  run  ten,  and  so  on  for  ever;  therefore  Achilleit  may  tun  for  ever 
without  overtaking  the  tortoise. 

Now,  the  "  for  ever"  in  tho  conclusion,  means,  for  any  length  of  time 
that  can  be  supposed ;  but  in  the  premisses  **  ever"  does  not  mean  any 
length  of  time :  it  means  any  nttmoer  of  subdivision*  of  time.  It  means 
that  we  may  divide  a  thotisand  feet  by  ten,  and  that  quotient  again  by 
ton,  and  so  on  as  often  as  wo  please:  that  there  never  needs  bo  an  end 
to  the  subdivisions  of  the  distance,  nor  consequently  to  those  of  the 
time  in  which  it  is  performed.  But  an  unlimited  number  of  subdiri- 
i^iuns  may  be  made  of  that  which  is  itself  limitetl.  The  argiimeiit 
proves  no  other  infinity  of  duration  than  may  be  embracoil  within  five 
minutes.  As  long  as  the  five  minutes  are  not  expired,  what  remains 
of  them  may  bo  divided  by  ton,  and  again  by  icn,  as  often  as  we  Uke, 
which  is  perfecdy  compatible  with  their  being  only  five  minntofl  :dto- 
gether.  It  proves,  in  short,  that  to  pass  tlirout^h  this  finite  space  re- 
quires a  time  which  is  infinitely  dimible,  but  not  an  infinite  time ;  the 
confounding  of  which  distinction  Uobbcs  had  already  seen  to  bo  tho 
gist  of  the  fallacy. 

The  following  lunbigtiitiiM  of  the  word  right  (in  addition  to  the  ob- 
vious and  familiar  one  of  a  inght  and  the  adjective  right)  are  abstracted 
from  a  forgotten  paper  of  my  own,  in  a  periodical  work : — 

"Speaking  morally,  you  are  said  to  have  a  right  to  do  a  thing,  if  all 
persons  are  morally  bound  not  to  hinder  you  from  doing  it.  But.  in 
another  sense,  to  have  a  right  to  do  a  tiling,  is  the  opposite  of  having 
no  right  tt>  do  it,  via.,  of  being  under  a  moral  obligation  to  forbear 
from  doing  it.    In  this  sense,  to  say  chat  you  have  a  right  todoa 
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tfauig,  means  that  you  may  do  it  without  any  breach  of  duty  on  youi 
port ;  thai  oUiur  peraons  not  only  ought  not  to  bindor  you,  but  havu  uo 
cause  tu  thiuk  the  worse  of  you  fur  doiu^  it.  Thu  U  a  perfectly  din- 
Unct  pru{>ositioa  from  the  preceding.  'Ibe  right  which  yuu  have  by 
virtue  of  a  duty  incumbent  upon  other  ponons,  is  obvioiuly  quite  a  diBer- 
eat  thing  &om  a  right  consiuting  in  tliu  abstonce  uf  any  duty  incumbent 
upim  yuunel£  Yet  the  two  thin^  are  perpetually  confimndcHJ.  Thus 
a  man  vb-iU  say  be  baa  a  right  to  publish  hu  opinions  ;  which  may  be 
true  in  Uiis  »eu50.  that  it  would  be  a  brcocli  orduty  in  any  other  per- 
Kon  to  interfere  and  prevent  the  pulilicatino :  but  he  aosumeti  thcru- 
upon,  that  in  publishing  bts  opinious,  he  himself  violates  no  duly; 
which  may  cither  bo  true  or  false,  dcpondlug,  as  ii  docs,  upon  his 
Itaviug  taken  due  paius  to  ftatisfy  himself^  first,  that  the  opioious  aru 
true,  and  next,  tliat  their  publication  in  this  manner,  and  at  this  par- 
llcuUir  juncture,  will  probably  be  beneficial  to  the  interesla  of  trutu  on 
the  whule. 

"  The  second  ambiguity  is  that  of  confounding  a  right  of  any  kind, 
with  a  riKht  to  enforce  that  right  by  resisting  or  punishing  a  >iolatioa 
..of  iu  Men  will  say,  for  example,  thai  they  havo  a  ri^ht  to  a  good 
^vemment,  which  is  undeuiably  true,  it  Iwing  the  moral  duty  of  theii 
governors  to  govern  them  well.  liut  in  granting  this,  you  are  suj)- 
poscd  to  have  admitted  their  right  or  liberty  to  turn  out  their  govern- 
ors, and  perhaps  to  punish  them,  for  having  failed  in  the  pcrfonnanco 
of  this  duty;  wliich,  far  from  being  the  Kame  thing,  is  by  no  means 
universally  true,  but  depends  upon  an  immon.°e  numl>er  of  var)'ing  cir- 
aomstanccs,  and  is  altogether  one  of  the  knottiest  questions  in  practical 
ethics."  This  example  is  (like  others  which  havo  been  cited)  a  cue 
of  fallacy  within  fallacy ;  it  involves  not  only  the  second  of  the  two 
ambiguities  pointed  out,  but  the  ^st  likewise. 

One  not  miusual  fonn  of  the  Fallacy  of  Ambiguous  Terras,  is  known 
technically  as  the  Fallacy  of  Composition  and  Division:  when  the 
aame  term  Is  collective  iu  the  premisses,  distributive  in  ttic  conclusion, 
or  vitx  v^ad:  or  when  the  middle  terra  is  collective  in  one  premiss, 
distributive  in  the  other.  As  if  one  were  to  say  (I  quote  from  jVrch- 
bishop  Whately)  "All  llio  angles  uf  a  triangle  are  equal  to  two  right 
aoglesi  ABC  is  an  angle  of  a  triangle;  therefore  ABO  is  equal  to 

two  right  angles There  is  no  fallacy,"  continues  the  Archbisliop, 

"mora  common,  or  uioro  likely  to  deceive,  than  the  one  now  before 
us.  The  form  in  which  it  is  most  usually  employed  is  to  establish 
some  iruib,  separately,  concerning  eacA  single  member  of  a  certain 
class,  and  thence  to  inter  the  same  of  the  whole  callectiv^y."  As  in 
the  argument  one  ofteti  hears,  sometimes  from  persons  worthy  of  better 
tilings,  to  prove  that  the  world  could  do  without  great  men.  K  Co- 
lumbus  (it  is  said]  hod  never  lived,  America  would  still  have  been  dis* 
co\'ered,  at  most  ouly  a  few  years  later  ;  if  Newton  had  never  lived, 
some  oUier  person  tvould  have  discovered  the  law  of  gravitation  ;  and 
so  forth.  Most  true;  tltesn  things  would  have  been  done,  but  in  alt 
probability  not  until  some  one  had  again  been  found  with  the  qualities 
of  a  Columbus  or  u  Newton.  Because  any  one  great  man  might  have 
hod  bis  place  supplied  by  the  help  of  others,  the  argiunont  concludes 
that  all  great  men  cuuld  have  boun  dispensed  with.  The  t^nn  "great 
BLen"  is  distributive  in  tlie  premisses  and  collective  in  the  conclusion. 

"  Huch  also,"  says  Archbishop  Whately,  "is  the  Ikllacy  which  prab- 
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nbly  opcTatcs  on  most  adventurers  in  lotterios;  t,g.,  'the  gmining  of  ■ 
high  prize  ia  no  uncommon  occurrence;  and  what  U  no  unconimon 
occtirrenre  may  reasonably  be  expected  ;  therefore  the  gTuninc:  of  s 
high  prize  may  rcnsynnbly  be  expected:'  the  conclusion  when  applied 
to  die  individual  (as  in  practice  it  is)  must  be  understood  in  the  8ea*e 
of  'reasonably  expected  by  a  certain  in^iridtial ;'  therefore  for  the 
major  premiss  to  be  true,  the  middle  tcim  must  bo  understood  to  mean, 
'no  uncommon  occurrcnco  to  flome  one  /urftcH/ar  pcmon ;'  whereas 
for  the  minor  (which  has  been  placed  Hmt]  to  bo  true,  you  muit 
understand  it  of  'no  uncommon  occurrence  to  »wne  one  or  othtes* 
thus  you  will  have  the  Fallacy  of  Compomiion." 

"This  is  a  Fallacy  with  which  men  are  extremely  apt  to  docetvo 
themaelves;  for  when  a  multitude  of  pnnirnlaro  ore  presented  to  th« 
mind,  many  arc  too  weak  or  too  indolent  to  take  a  comprehensive  view 
of  them;  but  confine  their  attention  to  each  single  point,  by  turns;  and 
then  decide,  infer,  and  act  accordingly :  e.  g.,  the  imprudent  spend- 
thrift, finding  l}iat  he  is  able  to  afford  this,  or  that,  or  the  utlier  cx|>cuie. 
forgets  that  all  of  them  together  will  ruin  him."  The  debauchee  de- 
stroya  his  health  by  successive  acts  of  intemperance,  because  no  one  of 
those  acts  would  be  of  itself  sufficient  to  do  him  any  serious  harm.  A  sick 
person  reasons  with  himself,  "one,  and  another,  and  another,  of  ray 
symptoms,  do  not  prove  that  I  have  a  fatal  disease ;"  and  praclicall 
concludes  that  all  taken  together  do  not  prove  it. 


\  2.  We  have  now  sufficiently  exemplified  one  of  the  prindi 
Genera  in  this  Order  of  Fallacies ;  where,  tlie  source  of  error 
Oie  ambiG^ity  of  terms,  the  preinisBos  are  verbally  what  is  required  tr 
support  the  conclusion,  but  not  really  so.  In  the  second  great  Fallacy 
of^Corifusicwi  ihcy  arc  neither  verbally  nor  really  sufiicicai,  though, 
from  their  muUipHcity  and  confused  arrangement,  and  stUl  oftener 
from  defect  of  memory,  they  are  not  seen  to  be  what  they  are-.  The 
fallacy  I  mean  is  that  of  Petitio  Principli,  or  bogging  the  iiuostioa; 
including  that  more  complex  and  not  uncommon  variety  of  it,  whirJi 
is  tenned  Reasoning  in  a  Circle. 

Petitio  Principii,  as  defined  by  Archbishop  Whately,  i«  the  faHAcy 
*'m  which  the  premiss  either  appears  manifestly  to  be  the  same  aa  the 
conclusion,  or  is  actually  proved  from  the  conclusion,  or  is  such  as 
would  naturally  and  properly  so  bo  proved."  By  the  last  clause  1 
presume  is  meant,  tliat  it  is  not  susceptible  of  any  other  proof;  for 
othtTwise,  there  would  he  no  fallacy.  To  deduce  from  a  proposition, 
propositions  from  which  it  would  itself  more  naturally  be  deduced,  is 
oflen  an  allowable  deviation  from  the  usual  didactic  order ;  or  at  most, 
what,  by  an  adaptation  of  a  phrase  familiar  to  mathematicians,  may  be 
called  a  logical  inelegance. 

The  employment  of  a  proposition  to  prove  that  upon  which  it  is 
itself  dependent  for  proof,  by  no  means  implies  the  degreo  of  mental 
imbecility  which  might  at  finit  be  aupposea.  The  difficulty  of  com- 
prehending how  this  fallacy  could  possibly  be  committeJ,  disappears 
when  Wo  reflect  tliat  all  persons,  even  philosophers,  hold  a  great  num- 
ber of  opinions  without  exactly  recollecting  how  they  came  by  them. 
Believing  that  they  havn  at  nome  former  time  verified  ihcm  by  siifHciont 
evidence,  )ut  having  furgi>ttcn  what  tlio  evidence  was,  they  may  easily 
be  betrayed  into  deducing  from  them  the  very  propositions  which  are 
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alone  capable  of  Berving  as  premisse*  for  their  estabUshmeat.  An 
example  is  given  by  Arcnbisbop  Whately :  "  As  if  one  flbould  attempt 
to  prove  Uio  being  of  a  God  from  the  auUiority  of  Holy  Writ;"  which 
might  easily  happen  to  one  with  whom  both  propositions,  as  fimda- 
nicntat  tenets  of  his  religion,  stand  upon  the  same  ground  of  familiar 

Iftod  traditional  belief. 

Arguing  tu  a  circle,  however,  is  a  stronger  caae  of  the  fallacy,  and 
implioa  more  than  the  mere  passive  reception  of  a  premiss  by  one  who 
does  not  remember  how  it  is  to  be  proved.  It  implies  an  actual 
attempt  to  prove  two  propositions  reciprocally  from  one  another;  and 
19  fteldom  resorted  to,  at  least  in  eipreas  terms,  by  any  person  in  his 

'-own  epocuhiiions,  but  Is  committed  by  those  who,  being  hard  pressed 

Lby  an  ailveibary,  are  forced  into  giving  reasons  for  an  opinion  of  which, 
when  they  began  to  argue,  they  had  not  sufficiently  considered  the 
grounds.  As  in  the  following  example  irom  Archbishop  Whately ; 
"  Soma  mechanicians  aiterapt  to  prove  (what  they  ought  to  lay  down 
as  a  probable  but  doubtful  nypotlicsis*}  ttiat  every  particle  of  matter 
gravitates  equally  :  *  why  !'  '  because  those  bodies  which  contain  more 
particles  ever  gravitate  more  strongly,  i.  e.  aru  heavier:'  'hut  (it  may 
DC  urged),  those  which  are  heaviest  are  not  always  more  bulky;'  'no, 
but  thoy  contain  more  particles,  though  more  cloeely  condensed  :' 
'  h4w  do  you  know  tliat  V  '  because  they  are  heavier :'  '  how  does  that 
prove  iti'  'because  alt  particles  of  matter  gravitating  equally,  that 
mass  which  is  specifically  the  heavier  must  needs  have  the  more  of 
them  iu  the  same  space.' "  It  appears  to  me  that  the  fallacious 
reaaoncr,  in  his  private  thoughts,  would  not  be  likely  to  proceed  beyond 
the  Brst  stop.l  He  would  acijulcsco  in  Uie  sufficiency  of  the  reaaon 
first  given,  "  bodies  which  contain  more  particles  are  heavier."  It  is 
when  he  6nds  this  questioned,  and  is  called  upon  to  prove  it,  without 
knowing  how,  that  ho  tries  to  establish  his  premiss  by  supposing 
proved  what  ho  is  attempting  to  prove  by  it.  The  most  effectual  way, 
in  fact,  of  exposing  a  Pcttcio  Principii,  when  circumstances  allow  of 
it,  is  by  challenging  the  roasoner  to  prove  his  premiasea;  which  if  he 
attempts  to  do,  he  is  necessarily  driven  into  arguing  in  a  circle. 

It  is  not  uncommon,  however,  for  thinkers,  and  those  not  of  the  low 
OBt  description,  to  be  led,  even  in  tlicir  own  thoughts,  not  indeod  into 
formally  proving  each  of  two  propositions  from  the  other,  but  into  ad- 
mitting propositions  which  can  only  bo  so  proved.  In  the  preceding 
example  the  two  together  form  a  complete  and  consistent,  though  hy- 
pothetical, explanation  of  the  facta  conceniod.  And  the  tendency  to 
mistake  mutual  coherency  for  trutli;  to  trust  one's  safety  to  a  strong 
chain  although  it  has  no  point  of  support ;  is  at  the  bottom  of  much 
wliich,  when  reduced  to  the  strict  forma  of  argumentation,  can  exhibit 

,  itaelf  noothertvise  than  as  reasoning  in  a  circle.  All  experience  boais 
testimony  to  the  enthrAlling  effect  of  neat  concatenation  in  a  systatn  of 


*  No  bBget  nan  •  piolMble  hfpotbmi,  ImI  (aince  the  e^Ublitbnwnt  of  Um  atomic 
Ibeoty)  moMd  to  aUpiobablUlT ;  it  bping  now  c«rtain  tbkt  Uw  iiilagnnt  pRrtklM  of  dif- 
Rtrant  snbttsnces  mvitsto  oneqn&lly.  It  ia  tni«  that  lh«M  partielo*,  tbotwh  ml  iwiwma 
lor  tho  poraoMs  of  cbomkal  ocMnbioation.  tnav  not  bo  th«  ultimate  panlciM  of  the  tub- 
ttuioc ;  UM  thta  doubt  aIoqs  nndera  the  hyi>otiie«i*  ailmisnble,  tntn  u  an  hypoibeiu. 

1 1  hne  found,  bowcvei,  ui  trf^umcnt  of  this  exact  type  in  a  Bri4f«Micr  VVrKi'm  .-— 
"  Ics  sni)  sUvor,  uadsr  tbs  same  Toluine,  oonuin  very  unequal  portkHU  of  malter,  the  ail- 
nr  bsbg  ten  tUiws  as  hMvy  ■•  the  icn,  Tho  racmtLoa  iii  the  ic«,  tbsroforo,  matt  bi  my 
nocfa  RTMlcr  than  tbovo  id  the  atlver.** 
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doctrines,  and  the  <)if5culnr  witii  which  mun  ailniit  the  penuasiun  that 
anything  which  holds  so  well  together  can  possibly  fail. 

Since  every  ca»o  where  a  concliuion  which  can  ouly  ha  proved  firmn 
certain  premifweit  ifl  lifted  for  the  proof  of  those  premtsBea.  i«  a  case  of 
petitio  principii,  that  fallacy  includes  a  very  groat  proportion  of  all  in> 
correct  rea«oiiinj{.  It  is  necessary,  for  compleiinjf  our  Tiew  of  the 
&Ua«y,  to  exemplify  fiome  of  tho  disguuies  under  which  it  ia  accnstomed 
to  mask  iti^etf,  and  to  escape  exposure. 

A.  pnjposition  would  wA  bo  admitted  by  any  person  in  his  sensea  as 
u  comtlary  trom  itself,  unless  it  were  cxprcased  in  language  which 
muJo  it  seem  ditTerctit.  One  of  the  cununonust  modes  of  so  oxpzxiasing 
il,  is  to  present  the  proposiiion  itaelf,  in  abstract  terms,  as  a  pitxkf  of 
the  same  pmpotiiiinn  nxprt»sed  in  concrete  language.  Thia  is  a  very 
frequent  mode  not  only  of  pretended  pruuf,  but  of  pretended  exph&na> 
tion ;  and  is  parodied  by  Moliero  when  he  makes  one  of  h'ls  ujsurd 
physicians  say,  "  I'opiuni  endomiit  parcnqu'il  a  una  vortu  ooporifiqua," 
or,  in  the  amusing  dogger^  quoted  by  Mr.  Wliewell'^ 

MihidenuutdBtar 

A  doctuuiiM)  docton, 
Qnve  oprom  flicit  domire ; 

Rt  ogo  reapouilM), 

Quia  est  m  eo 

Virtui  donniiivi, 
CajuB  utDn  c«t  scorn*  utopire. 

The  worda  Nature  and  Essence  are  iprand  iustrumcnts  of  this  moae 
of  begging  the  question.  Ah  in  the  well-known  argument  of  the  ecbo- 
lasUc  weologians,  that  the  mind  thinks  always,  because  the  entnee  of 
tho  mind  la  to  think.  Lorke  had  to  point  out,  that  if  by  eiwenco  U 
here  meant  some  property  which  must  manifest  itself  by  actual  exer- 
cise at  all  times,  the  premies  is  a  direct  oasumptiou  of  the  conclusion; 
while  if  it  only  means  that  to  think  is  the  distinctive  property  of  a 
mind,  there  is  no  coiuiexion  between  the  premiss  and  the  condosion, 
since  it  is  not  necessary  that  a  distinctive  property  should  be  perpot- 
uaKy  in  action. 

The  following  ts  one  of  the  modes  in  which  these  abstract  terms, 
Nature  and  Kssence,  arc  used  as  insirumonis  of  this  fallacy.  Some 
particular  properties  of  a  thing  are  selected,  more  or  leRs  arbiti-arily, 
to  he  tumifd  Its  nature  or  essence;  and  when  this  has  becm  done,  tlieic 
properties  are  supposed  to  he  invested  with  a  kind  of  in Jc feasible- 
ness ;  to  have  become  paramount  to  all  tlie  other  properties  of  the 
thing,  and  incapable  of  being  prevailed  over  or  countemcled  by  them. 
As  when  Aristotle, in  a  passage  which  we  have  already  cited  from  Mr. 
Wliewel),  "decides  that  there  is  no  void  on  such  arffuments  aa  this: 
in  a  void  there  could  bo  no  difference  of  up  and  down:  for  as  in 
nothing  there  are  no  diflcrencca,  so  there  are  none  in  a  privation  or 
negat^n;  but  a  void  is  nieroly  a  privation  or  negation  of  matter  i 
therefore,  in  a  void,  bodicii  could  not  move  up  and  down,  which  it  is 
in  iheir  nature  to  do."*  In  other  words;  It  is  the  nalvre  of  bodies  lo 
movo  up  and  down,  ergo  any  phyAiral  fact  which  supposes  them  not 
BO  to  move,  coimot  ho  authentic.  This  mode  of  rea.Honing,  by  whicb 
a  bad  generalization  is  made  to  overrule  all  facta  which  contradict  H, 
is  pttilio  principii  in  one  of  its  most  palpable  forma. 

•  Whswell'*  HitWf  of  tht  JmlHetivt  Sdtnm.  L,  H. 


FALLACIBS   OF   00NPU8I0IT. 


518 


Nono  of  the  modes  of  aBsaming  what  should  be  proved  are  in  more 
froquent  uso  than  what  aro  termed  by  Bcnthiun  "  quesliun-bcggii^ 
appellatiTos  ;"  names  whirh  beg  the  question  under  the  guise  of  stating 
it  The  most  potent  of  these  are  »uch  a^  have  a  laudatory  or  vitupo- 
rative  cbnractor.  For  instance,  in  politic,'*,  the  wuni  InnovEition.  Ihe 
dictionary  moaning  of  thid  term  being  merely  "  a  change  to  sonieihing 
new."  it  i>*  difficult  for  the  defenders  even  of  the  moat  salutary  im- 
provcmuut  to  deny  tliut  it  is  an  innovation ;  yet  the  word  having  ac- 
quired in  common  usage  a  vituperative  connotation  in  addition  ta  its 
oiotionary  meaning,  the  admission  is  alnniya  construed  as  a  large  cod* 
cession  to  the  disadvantage  of  the  thing  proposed. 

Tlio  following  passage  from  the  argument  in  refutation  of  the  Kpi- 
cnreans,  in  the  second  book  of  Cicero  De  Fini6u3,  aftbrda  a  fine  exam- 
pie  of  tliia  iKirt  of  fallacy.  "  Et  qiiidem  illud  jpsum  nou  nimium  probo 
(et  tantiim  potior)  nhiiosophum  lotjui  de  cupiditatibus  iimondis.  An 
potest  cupiaitas  6nin  1  totlonda  cat,  atque  extrahenda  radicitus.  Quia 
est  enim,  in  quo  sit  cupiditaii,  qoin  recta  cnpiduH  dici.potuit  ?  Krgo  et 
avanid  crit.  sed  Riiito :  adulter,  venim  habebit  modum:  et  hixnriosns 
oodcm  modo.  Qualis  iata  philosophia  est,  qum  non  intentum  afferat 
pravilabH,  scd  sit  cmiteiila  mediuci-itate  vitiorum  V  The  quei»tion  waa 
wfaettior  certain  liesiren,  when  kept  within  deliuite  bounds,  are  vice* 
or  not;  and  the  argument  decides  the  point  by  applying  to  them  a 
Word  {cupitiitoi)  which  impHet  vice.  It  ia  ahown,  however,  in  tlio 
remarkA  which  follow,  that  Cicero  did  not  intend  this  as  a  serious 
argument,  but  aa  a  criticism  on  what  ho  deemed  an  inappropriate 
expre^on.  "  Rom  jpsam  pronius  probo ;  clcgantiam  deaidero.  Ap- 
pellet  beec  dttideha  Hotura;  cupiditatU  Qomeu  senet  aiio,"  &c.  Bui 
many  persons,  both  ancient  and  mtMlurn,  have  employed  this,  or  some- 
thing equivalent  to  it,  aa  a  real  and  conclusive  argument.  We  may 
remark  that  the  pasiugo  respecting  cttjnditat  andf  cupitlus  is  also  ao 
example  of  another  fallacy  already  noticed,  that  of  I'aronymous  Terms. 

Many  more  of  the  arguments  of  the  ancient  moralists,  and  especially 
of  tho  Stoics,  fall  within  tho  definition  uf  Petitio  Principii.  In  the  Dt 
Finihuit,  for  example,  which  1  continue  to  quote  as  being  probably  the 
boKi:  extant  exemplification  at  onco  of  the  dnctrinen  and  the  metliod.<>  of 
the  schools  of  Greek  philosophy  oxtsling  at  that  time ;  wliul  arc  wo  to 
think  of  the  arguments  of  Cato  in  the  third  book,  derived  from  common 
notionn :  That  if  virtue  wore  not  happinewi,  it  could  not  bo  a  thing  to 
boast  of:  That  if  death  or  pain  were  evils,  it  would  bo  imi)os.-iiblo  not 
to  four  them,  and  it  could  not,  therefore,  be  laudable  to  def>pine  them, 
&c.  In  one  way  of  viewing  tlieae  argiimenLi,  they  may  be  regarded 
jw  appeals  i'>  tlie  authority  of  Uio  general  sentiment  of  mankind,  which 
hail  stamped  its  approval  upon  certain  actions  and  characters  by  the 
phrases  referred  to;  but  that  such  rnuld  have  been  tho  meaning  in- 
tended is  very  unlikely,  considering  tlie  contempt  of  the  ancient  philo- 
sophers for  vulgar  opinion.  In  any  other  sense  they  are  dear  cases  of 
Petitio  Principii,  since  the  word  laudable,  and  the  idea  of  boasting, 
imply  principles  uf  conduct;  and  practical  maxima  con  only  be  proved 
from  speculative  truths,  namely,  from  the  properties  of  the  subject 
matter,  and  cannot,  therefore,  be  employed  to  prove  those  propcrtiefi. 
As  well  might  It  be  argued  that  a  government  is  good  because  wo 
ought  to  support  it,  or  that  there  is  a  God  bccauso  it  is  our  duty  t« 
pray  to  him. 
3  T 
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It  is  nfisumeti  by  all  the  ilisputants  in  the  Dt  Finihtu  as  (he  fotinds-i 
tioD  nf  Uie  inquiry  into  the  summitm  honum,  that  "sapionti  neiiip«r' 
beatuB  est."     The  itK-a  that  wisdom  could  bo  coiui&tetit  with  unhap- 
pincM,  was  always  rejected  aa  iiiadmiHaihle :  the  resAon  OHsigiied  by 
one  of  the  inter! ucutors,  near  the  beginning  of  the  iliird  book,  being, 
that  if  ihu  wiso  could  bo  unhappy,  Oierc  was  not  much  use-  in  pursuing 
wuulom.     But  by  unhappinPAit  they  did  not  mean  pain  or  iiuOering  ;  tui 
that,  it  was  granted  that  the  wisest  pcreun  wus  hablo  in  common  with] 
Dtliers:  ho  was  happy,  because  in  poMcssing  wisdom  he  had  tliu  most 
valuable  of  poaaessions,  tlie  must  to  be  sought  and  prized  of  all  things, 
and  to  possess  the  mcwt  valuable  thing  was  to  be  the  moat  happy.   By 
laying  it  down,  tliercfore,  at  the  commencement  of  the  inquiry,  that  the 
sage  must  be  happy,  the  diBputed  question  respecting  the  Mcmniuni 
boHum  waa  in  fact  begged ;  with  the  further  aMumpficm,  that  pain  and 
ftufluring,  so  far  a«  ihoy  can  uoexi^t  with  wisdom,  are  not  unbappineBB, ' 
and  are  no  erv*il. 

The  following,  are  additional  inetanucs  of  Potitio  Frincipij,  under 
more  or  lota  of  dinguiae. 

Plato,  tu  the  Sophists,  attempts  to  prove  that  tUingv  may  exist  which 
are  incorporeal,  by  the  argument  that  juatice  and  wisdom  are  incorpo- 
real, and  justice  and  wiadom  must  bo  wimcihing.  Here,  if  by  tome- 
Oiing  be  meant,  as  Plato  did  in  fact  mean,  a  thing  capable  of  existing 
in  and  by  itself,  and  not  o&.a.  quality  of  norae  other  thing,  ho  bega  the- J 
question  in  asserting  that  justice  and  wisdom  must  bt;  something:  if  \ 
he  meims  tinything  else,  his  conclubion  is  not  proved.  This  fadlacy 
might  also  be  classed  under  ambiguous  middletorro  ;  tomtUung,  in  the 
one  premisa,  meaning  snrao  sulistunce,  in  the  other,  merely  somo  object 
of  thought,  whether  substance  or  attribute. 

It  was  formerly  an  argument  employed  in  proof  of  what  is  now  nu 
longer  a  popular  doctrine,  the  infinite  divisibility  of  matter,  that  every 
portion  of  matter,  however  small,  muj>t  at  least  have  an  upper  and  an 
under  surface.  Those  who  used  this  argument  did  not  see  that  it 
assumed  the  very  point  in  dispute,  the  impui^bility  of  arriving  at  a 
minimum  of  thickness;  for  if  there  be  a  minimum,  its  upper  and  under 
surface  will  of  course  be  one:  it  will  be  itself  a  surface  and  no  more. 
The  argument  owes  its  very  considerable  plausibility  to  this,  that  the 
premiss  does  actually  scorn  more  obvious  than  the  conclusion,  although 
really  identical  with  it.  As  expressed  in  the  premiss,  the  propoMtioa 
appeals  directly  and  in  concrete  language  to  the  incapacity  oftbe 
human  imagination  for  conceiving  a  mmimum.  Viewed  in  this  light, 
it  becomes  a  case  of  the  d  priori  fallacy  or  natural  prejudice,  that 
whatever  cannot  be  conceived  caimot  exist.  Every  Fallacy  of  Confu* 
■ion  (it  is  almost  unnecessary  to  repeat)  will,  if  cleared  up,  become  ■ 
&Uacy  of  some  other  sort;  and  it  will  be  found  of  deductive  or  ratio' 
cinaiive  fallacies  generally,  that  when  they  mislead  there  is  mostly,  as 
in  this  case,  a  latent  fallacy  of  some  other  description  lurking  under 
them,  by  virtue  of  which  chiefly  it  is  tliat  the  verbal  juggle  wluch  is 
the  outside  or  body  of  this  kind  of  fallacy,  passes  undetected. 

Euler'a  Algebra,  a  l»ok  oihotwise  of  great  merit,  but  fiill,  to  ovei 
flowing,  of  logical  orroni  iu  respect  to  the  foundation  of  the  science, 
contains  the  following  argument  lo  prove  that  mt»tu  multiplied  by  minu* 
giveaplut,  adoctrine  the  opprobrium  of  all  mathematicians  who  arc  not 
philosophers,  and  which  Euler  had  not  a  gVunpse  of  the  true  method  of 
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proving.  He  says,  minus  multiplied  by  minus  cannot  give  mimuM;  fox 
tRtmuM  multiplied  by  plus  gives  muitu,  and  minui  multipUed  by  minus 
cannoc  give  the  same  product  ad  minus  multiplied  by  yius.  Nftw  one 
h  obtigud  tu  onk,  wby  minus  multiplied  by  minuA  nmttt  give  any  pm- 
duci  nt  all '{  and  if  it  doo«,  wby  its  product  cannot  be  the  same  as  tbat 
of  minus  multipli€>d  by  plus?  for  this  would  &ucm,  at  iho  first  glance, 
not  muru  absurd  tban  that  minus  by  minus  should  cpve  the  same  as 
plus  by  pluii,  the  proposition  which  Kuler  prefers  to  iL  The  premiaa 
requires  proof,  as  much  as  tlie  couclueiou :  nor  can  il  be  proved,  except 
by  that  more  comprehensive  view  of  the  nature  of  multi plication,  and 
of  algebraic  proceaaes  in  general,  which  would  aljo  supply  a  fai-  better 

Sroot  of  the  mysteriouB  doctrlno  which  Eulor  is  here  euduavoring  to 
omonstrate. 
Avery  striking  instance  of  reasoning  in  a  circle  i«  tbat  of  some  ethical 
pbilo:K}phurs,  who  first  take  for  their  standard  of  morul  truth  what,  being 
thi3  general,  thfjy  doem  to  tm  the  natural  or  instinctive,  sentiments  and 
perceptions  of  mankind,  and  then  explain  away  tlio  numerous  instanced 
of  divcrgcuco  from  their  assumed  standard  by  reprcscutiug  them  an 
CSAas  in  which  the  perceptions  are  unhealthy.  Some  particular  mode 
of  conduct  or  feeling  is  ufHrmed  tu  be  unnatural ;  whyt  because  it  is 
abhorrent  to  the  universal  and  natural  sentiments  of  mankind.  Find- 
ing no  such  sentiment  in  yourself,  you  question  tite  fact;  and  the 
auswor  ia  (if  your  antagonist  is  polite)  that  you  aro  an  exception,  a 
peculiar  case.  But  neither  (say  you)  do  I  find  in  the  people  of  some 
other  country,  or  of  some  former  age,  any  such  feeling  of  abborronce ; 
"aye,  but  their  feelings  were  sophisticated  and  unhealthy." 

One  of  tho  moat  notable  specimens  of  reasoning  in  a  circle  is  tha 
doctrine  of  Uobbes,  Rousseau,  and  others,  which  rests  the  obligations 
by  which  human  beings  are  bound  as  members  of  society,  upon  a  sup- 
posed social  compact.  I  wave  tho  consideration  of  the  tictiuous  nature 
of  the  compact  itself;  but  when  a  philotinpher  (as  Hobbes  does  through 
the  whole  LeTiotban)  elaborately  deduces  tho  obligation  of  obeying 
the  sovereign,  not  from  the  necessity  or  utility  of  doing  so,  but  from  a 
promise  supposed  to  have  been  made  by  our  ancestors,  on  renouncing 
eavugu  Ufu  aitd  agreeing  tu  establish  a  political  society,  it  is  impossiblo 
not  to  retort  by  the  question,  why  are  we  bound  to  keep  a  promiso 
made  for  tut  by  others  t  or  why  bound  to  keep  a  promiso  at  all  1  No 
saltsfactory  ground  can  bo  assigned  for  the  obligation,  except  the  mis- 
chievous conseanence-i  of  the  absence  of  feith  and  mutual  conBdenre 
among  mankina.  We  ore,  therefore,  brought  round  to  the  iuicrests  'if 
society,  as  the  ultimate  ground  of  the  obligation  of  a  promiso ;  and  yet 
those  interosta  am  not  admitted  to  bo  a  sufBcient  justification  for  tho 
OxistcDco  of  government  and  law.  Without  a  promise  it  is  thought 
that  wo  should  not  be  bound  to  that  without  which  the  existence  of 
society  would  be  impossible,  namely,  to  yield  a  general  obedience  to 
the  laws  therein  established  ;  and  so  necessary  is  the  promise  deemed, 
that  if  none  has  actually  b(>en  made,  some  additional  safety  is  supposod 
to  be  given  to  the  foundations  of  society  by  feigning  ana. 

$  3.  Two  principal  subdivisions  of  the  class  of  Fallacies  of  Con- 
fiuion  having  been  disposod  of;  there  remains  a  third,  in  which  tho 
confusion  is  not,  a-s  in  the  Fallacy  of  Ambiguity,  in  misconceiving  the 
import  of  the  premisses,  nor,  as  in  Petitio  Primcipii,  in  forgetting  what 
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the  pratnisMS  are,  bnt  in  miBbikuig  the  coDclusioti  which  is  to  be  proved. 
Tfaia  ia  the  fallHcy  of  Jgmoratio  Eiencki,  in  the  widest  »ctuio  of  the 
phrase";  also  (mlled  by  Archliishop  Whaiely  ihc  fallacy  of  Irrelerau 
Cnnr1u«inn.    His  examples  »iid  remarks  are  highly  worthy  of  citatioa 

•'  Varicrus  kinds  of  pn^ositions  are.  accordinjr  to  the  occasion,  sab* 
siitutcd  for  the  one  of  which  proof  is  requirca:  samclimefl  the  par 
ticuUr  for  the  universal ;  sntnetimcB  a  propusition  with  diflcrent  terms: 
and  varions  arc  the  rontri^-aJices  ompluyed  to  effect  and  to  conceal  this 
substitution,  and  to  make  the  conclusion  which  the  sophist  has  dram, 
answer  practicaJly  the  same  purpose  as  the  one  he  ought  to  bare 
osCablished.  We  say.  '  practically  the  same  purpose,'  because  it  will 
very  often  happen  that  Aomo  emotion  will  be  excited,  some  sentiment 
impressed  on  the  mind  (by  a  dextrous  employment  of  this  fallacy), 
saeh  as  shall  bring  men  into  tho  dispotititm  requisite  for  your  purpovo; 
though  ihoy  may  not  have  asseuied  to,  or  even  stated  distinctly  in  their 
own  minds,  the  propotition  which  it  was  your  busineaa  to  eslnbltsh. 
Thus  ii'  a  sophist  lias  to  defend  one  who  has  been  guilty  of  some 
xerioua  oflcnre,  which  ho  wishes  to  extenuate,  though  he  is  unable  difl* 
tinctly  to  prove  that  it  is  not  such,  yet  if  ho  can  succeed  in  making  tht 
audimce  laugh  at  some  casual  matter,  ho  has  {Brained  proclieolly  the 
some  point.  So  also  if  any  one  has  pointed  out  the  extenuatinc*  cii^ 
cumKtunccs  in  some  pEtniculur  case  of  ofleuco,  so  as  to  show  that  il 
dift'ers  widely  from  the  ffenerality  of  the  samo  class,  the  sophint,  if  he 
find  himself  unable  to  (iisprOTe  these  cireum.<)tances,  may  do  away  the 
for<ie  of  ihem,  by  simply  refrrrtng  the  action  to  that  very  ciaj>9,  which 
no  one  can  deny  that  it  belonca  to,  and  the  very  name  of  which  will 
oxciio  a  feelint;  uf  disgust  sufficient  tn  counteract  the  extenuation ; 
«.  g.,  let  it  be  a  case  of  peculation,  and  that  many  mitigating  circuin- 
■tanccN  have  been  brought  fotT,»ard  which  cannot  be  denied ;  tbe 
mphistical  opponent  will  reply,  '  Well,  but  after  all,  the  man  is  & 
mS^e,  and  there  is  sn  end  of  it ;'  now  in  reality  this  was  (by  hypoth- 
esis) never  the  i]uestion ;  and  the  mere  assorliun  of  what  was  never 
denied,  ought  not,  in  fnimess,  to  be  regarded  as  derisive :  but.  prac- 
tically, the  udiousness  of  the  word,  arisinir  in  preat  measure  from  the 
association  of  those  very  circumstances  which  belong  to  most  of  the 
class,  but  which  we  have  supposed  to  be  absent  in  Mm  particular  in- 
•lanre,  excites  precisely  that  feeling  of  disgust,  which  in  eBect  destroys 
the  force  of  the  defence.  In  like  manner,  we  moy  refer  to  this  head 
alt  cases  of  improper  appeal  to  tbe  passions,  and  everything  else  which 
is  mentitmod  by  Aristotle  as  extraneous  to  tho  matter  in  hand  {^^ 
Tov  rrpdyfiaTor). 

"  A  good  instance  of  tho  employment  and  exposure  of  this  fallacy 
occurs  ill  Thucydides,  in  tho  speeches  of  Clcon  and  Diodotus  con- 
cerning the  Mitylensenna :  the  former  (over  and  above  his  appeal  to 
the  angry  passions  of  his  audience)  urges  theiu^ice  of  putting  th«  re* 
volters  to  death;  which,  as  tlis  latter  remarked,  vras  nothing  to  the 
purpose,  since  tbe  Athenians  were  not  sitting  in  judgmmt,  but  in  de- 
li/ieratioH,  of  which  the  proper  end  is  expediency. 

•*  It  is  evident  that  ignoratio  elcnchi  may  be  employed  as  well  for 
the  apparent  refutation  of  your  opponent's  proposition,  as  for  the  ap- 
parent eiitabHtihiniMit  of  your  own ;  for  it  is  s ubstantially  the  same 
thing,  to  prove  what  was  not  dented  or  lo  disprmx-  what  was  not 
asseotsd ;  tb*  latter  pmciice  is  not  less  common,  and  it  is  more  offen- 
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uvo,  becaufic  U  frequeotly  amounts  to  a  personal  affront,  in  attributing 
to  u  perGMiii  Mpiniuiis,  &c.,  wliiuli  lie  perhaps  holds  in  abbort'onco. 
Thus,  when  in  a  dinoiiAKion  ono  puny  vitidicaCfa,  on  the  ground  of 
general  cxpodioncy,  a  particular  instaiiou  of  rusistanco  to  govern- 
ment in  a  case  of  iiitolerablo  oppression,  the  opponent  may  gravely 
maintain,  that  *  wo  ought  not  to  do  evil  that  good  may  come;'  a 
proposition  wbicb  of  courso  had  nuvcr  boon  deniudt  tho  point  in  dis- 
pute being,  '  whether  resistance  in  tfaii)  particular  caao  teere  doing  eviJ 
or  not.' " 

Thu  works  of  uDntruvorsial  writers  arc  seldom  free  from  this  fallacy. 
They  join  issue  on  the  vsrong  point,  or  do  not  join  issue  at  all.  The 
attempts,  for  instance,  co  disprove  the  population  doctrines  of  Maltbua, 
havo  been  mostly  cases  of  i^aoratio  eienchi.  Malthua  baa  been  6up- 
posed  to  be  refuted  if  it  oould  lie  ahown  that  in  some  counuie^  or  agu« 
population  has  been  nearly  stationary ;  as  if  he  had  anscrlcd  that  popu- 
lation ahvays  increases  in  a  given  ratio,  or  had  not  expressly  declared 
that  it  increa^oA  only  in  s*t  fai'  aa  it  iA  not  refltraioed  by  prudence,  or 
kept  down  by  poverty  and  disease.  Or,  porliaps,  u  great  collection  of 
facts  is  produced  to  prove  that  in  some  one  country  the  people  are 
better  off*  with  a  dense  population  than  they  are  in  another  country 
with  a  thin  ono ;  or  that  tlie  people  have  become  more  uumerouii  and 
bettor  olf  at  the  same  time.  As  if  the  assertion  were  that  a  donse  popu- 
lation could  not  possibly  be  well  off:  as  if  it  were  not  part  ot^the  very 
doclriuu,  and  esjicntial  to  it,  Uiat  wlutre  tbcru  is  a  more  abundant  cap- 
ital there  may  he  a  greater  populatioti  without  any  increaao  of-poverty^ 
or  even  with  a  diminutiDn  of  it. 

The  favorite  argument  against  Berkeley's  theory  of  the  non-cxistonce 
of  matter,  and  tho  most  popularly  eflVjctivo,  next  to  a  "  grin"* — an 
argumeul,  moreover,  which  is  not  confined  to  "coxcombs,"  nor  to 
men  liko  Samuel  Johnson,  of  practical  understanding,  without  any 
purticuliir  turn  for  mctapliysical  speculation,  but  is  the  stock  argument 
of  the  Scotch  school  of  metaphysicians,  is  a  palpable  ignoratio  eienchi. 
The  argument  is  perhaps  as  frequeally  expressed  by  gesture  as  by 
words,  and  ono  of  its  commonest  forms  consists  in  knocking  a  stick 
against  tlin  ground.  This  short  and  easy  confutation  overlooks  tlie 
fact,  that  in  denying  mattur,  Berkeley  did  not  deny  anything  to  which 
our  senses  bear  witness,  and  therefore  cannot  be  answered  by  any 
appeal  to  them.  His  skepticism  relatod  to  the  supposed  substratum, 
or  nidden  cause  of  the  appearances  porcoivcd  by  our  aonsus  :  the  evi- 
dence of  which,  whatever  may  be  its  conclusiveness,  is  cf^rtmnlynot 
the  evidence  of  sense.  And  it  will  always  remain  a  signal  proof  of 
tho  Want  of  metaphysical  profundity  of  llcid,  Stc%vart,  and,  I  am  sorry 
to  add,  of  Browm,  that  they  should  have  persisted  in  asserting  that 
Berkeley,  if  he  believed  his  own  doctrine,  was  bound  to  walk  into  tlic 
kennol,  or  run  his  bead  against  a  post.  As  if  men  who  do  not  recog- 
nize an  occult  cauw  of  their  sensations  could  not  possibly  believe  that 
a  fixed  order  subsists  among  tho  sensations  thomsolvus.  Such  a  want 
of  comprehension  of  the  dii^iinciion  between  a  thing  and  its  sensible 
manifestation,  or,  in  transcendental  language,  between  the  noumenon 
and  the  pheuomenon,  would  bo  impossible  to  oven  the  dullest  disciple 
of  Kant  or  Coleridge. 


*  And  coxcombs  voiuiauli  Beiiule;  with  «  srio.— (Fori.) 


518  rALLACIBS. 

It  would  be  easy  to  add  a  greater  nmnber  of  exatnpleB  of  this  fallacy, 
as  well  as  of  the  othera  whi(%  I  have  attempted  to  ciiaracterize.  But 
a  more  copious  exemplification  does  not  seem  to  be  necessary ;  and 
the  intelligent  reader  will  have  litde  difficultyin  adding  to  the  cata- 
logue from  his  own  reading  and  experience.  W'e  shall  uierefore  here 
close  our  exposition  of  the  general  principles  of  logic,  and  proceed 
at  once  to  the  supplemental  inquiry  which  is  necessary  to  completa 
our  design. 


BOOK  VI. 

ON  THE  LOGIC  OF  THE  MORAL  SCIENCES. 


"  Vae  propria  foodmncalsJe  que  j«  dois  falre  ramiqacr  lUs  ee  raoouinl  iaoB  ea  41W 
i'ni  appel6  Is  philoaophio  pooitive.  el  (|^ui  tloit  sana  douta  lol  mihter  plus  qua  tocla  &utr« 
I'lUtonlion  g^Dor&lo,  puiaqu'iillo  Mt  aajourd'hai  U  plus  Importwiia  potii  la  pratiquD,  c'eat 
qu'«llo  peut  Hn  cooaidttte  comma  U  wala  bate  tolide  do  la  rtortaoisBtioa  ■ocialu  tiui  doit 
U-nnincr  I'Hat  dc  criw  dans  iequel  w  trouvcnt  dtovu  n  tonf-tonpa  lea  naticoa  les  plus 
civdiates. . . .  Tatil  qiiu  Irs  inteUigviicea  individueiles  B'kuront  ua  adhM  pat  iin  useDti- 
DMMttunaaiinfl  a  uncertain  iioutbre  d'idias  gia^nlaa  npablssila  MnMrim*aoctnnc  social* 
couunuaa,  on  ne  peui  ae  diaaimuler  qu«  I'tutdes  nation*  reaten, da  toateotoeHiK.eaaen 
lioll<i<tMat  rtvotutioanaire,  duIsto  toui  lev  palliaufo  poUtiques  qui  pourtoal  4tre  adopiia,  et 
na  comportQra  rielkniant  quo  ues  iniUtiiliuns  proTiauirRs,  II  esl  «gali»iient  certain  que  si 
ce4te  naiuoD  dea  caprits  dans  una  nAroB  conununion  da  piincipM  pout  una  fois  tin 
obtaniw,  laa  taatilotiooa  convMtables  en  riteoulatcflt  n^cesMUrtment,  aani  doaner  lieu  t 
sucune  secoosse  ffiave,  le  plus  srand  disordra  £uuu  d^jk  diuip^  par  ce  seal  bit." — OoMTI, 
C'mv*  4t  Philotcphk  Piuitivt,  Ire  l«foiL 


CHAPTER  I. 


INTRODUCrORV  BUIAKK& 


^  1.  PiuHciFLEa  of  Evidence  and  Thooriea  of  Method  are  not  to  b© 
coiutructod  d  priori.  The  lawn  of  our  rational  faculty,  like  thoao  of 
every  other  naiural  agency,  are  only  learnt  by  Reeing  the  agent  at 
work.  The  carlirr  achievemenis  of  ecietico  were  made  without  the 
cuiisciuuH  observance  of  any  Scientific  Method  ;  and  wc  eboutd  never 
have  known  by  what  process  truth  is  to  be  aacortainrd,  if  we  bad  not 
previously  a8certuinc«l  many  truths.  But  it  was  only  the  easier  pro- 
blcras  which  rould  be  thus  resolved :  natural  .tagarity,  when  it  tried  its 
ptreni»th  againat  the  more  difficult  tmes,  either  failed  altogether,  or  if 
it  succeeded  here  and  there  in  obtaining  a  ftolutiun,  hud  no  sure  means 
of  convincing'  others  that  its  solution  wan  corrert.  In  scieiiiiHc  in- 
vestigation, as  in  all  other  works  of  humon  skill,  the  way  of  attaining 
the  end  is  seen  as  it  were  itidtinctively  by  superior  minds  in  some 
comparatively  simple  case,  and  is  then,  by  Judicious  generalization, 
adapted  to  the  vanoty  uf  complex  cases.  VVe  Icam  to  du  a  thing  in 
difficult  circumstance^,  by  attending  to  the  manner  in  which  wo  hava 
spontaneously  done  the  same  thing  in  easy  onctt. 

This  truUi  is  exempli6ed  by  the  history  of  the  various  branches  of 
knowledge  which  have  successively,  in  the  ascending  order  of  tlieii 
complication,  assumed  the  character  uf  sciences;  and  will  doubtless 
receive  fresh  confirmiuion  from  tltose,  of  which  llie  Bnal  scientific  con- 
siiiution  is  yet  to  come,  and  which  are  still  abandoned  to  the  uncer- 
tainties of  vaguo  and  popular  discussion.  Although  Aoveral  other  sci- 
«Dcea  have  emerged  liom  this  state  at  a  comparatively  hnxmh  Jato, 
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Done  iii)W  rL'tnnin  in  it  cxcepL  ttinse  which  rcliite  to  man  liimsf^ir.  the 
Dinet  complex  and  most  <lit1iciilt  subject  of  studv  on  %vhicb  tlie  bumaD 
minil  cau  be  engaged. 

Coucemuig  the  physJeul  imtiirv  uf  raaii,  aa  an  organized  being— al- 
though there  is  still  much  uncertainty  and  tnnch  controTeniy,  which 
can  only  be  terminated  by  tlic  general  acknowledgment  and  employ- 
nieni  of  stricter  rule*  of  induction  than  are  commonly  recognized-- 
thorp  lA,  however,  a  considi-rablfl  body  of  tnithK  which  alt  who  have 
attended  to  the  Bubject  consider  to  be  fully  estaUished.;  Dor  is  there 
now  any  radical  imperfection  in  the  method  oliaer^'cd  in  this  depart- 
ment of  Kciciicc  by  itti  moot  diittingtiUhed  modem  tcachent.  But  the 
laws  of  Mind,  and.  in  even  a  crtater  degree,  those  of  Society,  are  so 
&r  from  having  otlained  a  Biniilar  state  of  even  paitial  recognition, 
that  it  ia  still  a  controversy  whether  tliey  are  capai)io  of  becoming  sub- 
jecta  ofiicienco,  in  tlie  strict  acu»i:  of  the  term;  and  luitong  tUosH  who 
are  agreed  on  this  jxiiiii  there  reigns  the  most  iiTeconcilabIc  diversity 
on  almoiit  every  other.  Here,  therefore,  if  anywhere,  the  principles 
laid  down  in  the  prcccditi;^  Books  may  Ik:  expected  to  be  useful. 

If  on  matters  so  much  ibe  most  important  with  ivbich  human  intel- 
lect can  occupy  iteclf,  a  more  gcneml  agreeroont  is  ever  to  exist  among 
UilnkcrB  j  if  what  hati  been  pronounced  "  the  proper  study  of  mankind"  • 
is  not  destined  to  remain  tho  only  subject  which  PhiliHtnphy  cannot 
Aucceed  in  rescuing  from  Empiricism ;  the  same  proceases  through 
which  the  laws  of  simpler  phenomena  have  by  general  acknowledg- 
ment been  placed  beyond  dispute,  must  he  consciously  and  deliberately 
applied  to  tlioiie  more  dlBicuU  iiic|uiries.  If  there  are  Home  mibjecUs 
on  which  the  resutt»  obtained  have  6nally  received  the  unanimous  as- 
sent of  all  who  have  attended  to  the  proof,  and  others  on  which  man- 
kind have  not  yet  been  equally  ituccessrul ;  on  wtiicli  the  most  sagacious 
mindd  have  occupied  themaulveti  from  the  earliest  date,  irith  every 
BJ^istancu  except  that  of  a  tried  xcientilic  mclhcd.  and  have  never  suo 
ceedcd  in  estaolishing  any  considerable  body  of  truths,  so  as  to  bo  , 
beyund  denial  or  doutil ;  it  is  by  generalizing  the  methods  success- 
fully followed  in  the  former  imiuiries,  and  applying  them  lo  ibc  latter, 
that  we  may  hope  to  remove  this  blot  upon  the  thee  of  science.  Tlie  n>> 
maining  chapters  ore  an  attempt  to  facilitate  this  most  desirable  object. 

$  2.  In  attempting  this,  I  am  not  unmindful  how  little  can  be  done 
towards  it  in  a  mere  Trcaiise  ou  Logic,  or  how  vague  and  unsatis- 
factory all  precepts  of  Method  must  necessarily  appeai-,  when  not  prac- 
tically exemplified  in  the  establishment  of  a  body  of  doctrine.  Doubt- 
less, the  most  efii:ctual  way  nf  showing  how  tho  sciences  of  Ethicn  and 
Politics  may  be  constructed,  would  he  to  construct  ihem  :  a  task  which, 
it  needs  scarcely  be  said,  I  am  not  about  to  undertake.  Jiut  even  if 
there  were  no  other  examples,  the  memorable  one  of^acuu  would  l>e 
sufitrient  to  demonfitnite,  that  it  iit  suroetiraes  both  possible  and  usciiil 
to  point  out  the  way.  thtmgb  without  being  oneself  prepared  to  adven- 
ture ftu'  into  it.  And  if  more  were  to  be  attempted,  this  at  least  ia  not 
a  proper  place  for  the  anempt. 

In  substance,  whatever  can  be  done  in  a  work  like  this,  for  the  Logic 
of  tlie  Mural  Sciences,  has  been  or  ought  to  have  been  accomplished 
in  tlie  five  preceding  Books ;  to  which  the  present  can  be  only  a  kind 
r.£  supplement  or  appendix,  since  the  methods  of  invetKigatian  apptioo- 
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dIo  to  moral  and  social  science  must  havo  boon  described  by  implica- 
tion, if  I  have  succccdod  in  cnuraoroling  and  characterixing  those  of 
science  in  general.  It  only  rumaina  to  examine  which  of  thoso 
tuetltuds  are  more  especially  suited  to  the  various  branches  of  moral 
inquiry ;  under  what  peculiar  facilities  or  difficulties  they  are  there 
employed;  huw  far  the  unsatinfactory  state  of  those  inquiries  is  owing 
to  a  wrong  choice  of  methods,  how  far  to  want  of  ttk\il  in  tlic  applica- 
tion of  right  ones;  and  what  degree  of  lUtiinate  succcas  may  he  at- 
tained or  hoped  fur,  by  a  bettor  clioico  or  mure  caixful  employment  of 
logical  proceases  appropriate  to  the  case.  In  other  word»,  whether 
moral  Bcionces  exint,  or  can  oxUt ;  to  what  degree  of  pci-fection  they 
are  aunccptible  of  being  carried;  and  by  what  ticluction  ur  adaptation 
of  tlie  methods  brought  lo  view  in  the  previous  part  of  this  work,  that 
degree  of  perfection  iit  attaiuable. 

At  tlie  threshold  of  this  inquiry  we  are  met  by  an  objection,  whicK^' 
if  not  removed,  would  be  futui  to  the  attempt  to  treat  human  conduct 
a«  a  subject  of  science.  Are  ttie  action.<4  of  man,  like  all  odier  natural 
oventH,  Huhject  to  invariable  laws  }  Does  that  constancy  of  causationi 
which  irt  the  foundation  of  every  scientiBc  theory  of  snceeAsivc  phe- 
nomena, i-eally  obtain  among  them  1  Thig  ia  often  denied ;  and 
for  the  KEike  of  syBtfinatic  completene^^,  if  not  from  any  very  urgent 
practital  necossity,  the  question  should  receive  a  deliberate  answer  in 
this  place.    We  shall  devote  to  the  subject  a  chapter  apart. 


CHAPTER  n. 


or  UBEBTT  AND  NBCEHSITy. 


§  1.  TuE  question,  whether  the  law  of  causality  applioa  in  the  sama 
strict  sen^e  to  human  actionn  as  to  other  phenomena,  w  the  celobnued 
controversy  concerning  the  freedom  of  the  will ;  which,  from  at  least  as 
far  back  as  the  lime  of  Pclagius,  has  divided  both  the  philosophical 
and  the  religious  world.  The  affirmative  opinion  m  commonly  calU-d  ' 
the  doctrine  of  Xecesslty,  as  asserting  human  volitions  and  actions  lo  , 
be  necessary  and  liievTtalite.  The  negative  roaiutuins  that  the  will  is 
not  dotormined,  like  other  phenomena,  by  antecedenu,  but  determines 
itself;  thai  our  volitions  are  not,  properly  speaking,  the  effects  of 
causes,  or  at  least  have  no  causes  which  they  uniformly  and  implicitly 
obey. 

I  havo  already  made  it  sufficiently  appear  that  the  former  of  these 
opinions  is  that  which  I  consider  the  true  one;  but  the  misleading 
terms  in  which  it  is  oden  expressed,  and  the  indistinct  manner  in  which 
it  is  usually  apprehended,  have  both  obstructed  its  reception,  and  per- 
verted its  influence  when  received.  The  metaphysical  theory  of  free 
vn\),  as  held  by  philoAophera  (for  the  practical  feeling  of  it,  common  In 
a  greater  or  less  degree  to  all  mankind,  is  in  no  way  inconsistent  with 
the  contrary  tlieory),  was  invented  because  the  supposed  allemalive  of 
admitting  human  actions  to  lie  nfcesnary,  was  deemed  Inconsistent  with 
every  one's  instinctive  consciousness,  as  well  as  humiliating  to  the  pride 
3U 
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snd  even  degzvtling  to  the  moral  natuir  of  man.  Nor  do  I  deny  thai 
the  doctrine,  as  finmetiinos  held,  is  open  to  these  imputatioiia;  for  tha 
misapprchetuion  in  which  I  tihull  be  able  to  eliow  that  they  originate, 
unfortunately  is  not  confined  to  the  opponcntii  of  the  doctrine,  but  par* 
ticipaied  in  by  many,  perhaps  wo  might  say  by  most  of  its  supponets. 

f  2.  Correctly  conceived,  the  doctrine  called  Philoeophical  Xecei^ 
jity  is  simply  this :  that,  given  tlio  motives  whicE  are  present  to  on 
Individ ual's  mind,  and  given  likewise  the  character  and  disposition  of 
the  individual,  tho  manner  in  which  he  will  act  may  bo  unerringly 
infurred ;  tliut  if  wc  knew  the  person  tborougldy,  and  knew  all  the 
inducements  which  are  acting  upon  him,  n'e  could  foretell  his  conduct 
with  as  much  certainty  as  wo  can  predict  any  physical  event.  Thia 
proposition  I  tuko  to  be  a  more  intorpretaiion  ni  universal  experience, 
a  statement  in  words  of  what  every  one  is  internally  convinced  of.  NcT 
one  who  believed  that  he  knew  tlioroughly  the  circumstances  of  any 
case,  and  (he  characters  of  the  different  persons  concerned,  would  hes- 
itate to  foretell  how  all  of  them  wuuld  acL  Whatever  degree  of  doubt 
be  may  in  fact  fuel,  arises  from  the  uncertainty  whether  he  really  kuovra 
the  circumstances,  or  tlie  character  of  some  one  or  other  of  the  persooSp ' 
with  the  degree  of  accuracy  required;  but  by  no  means  &om  thinking 
that  if  ho  did  know  these  things,  there  could  be-any  uncertainty  %vhat 
thu  conduct  would  be.  Nor  does  this  full  assurance  conflict  in  the 
smallest  degree  with  what  is  called  our  feeling  of  freedom.  Wc  do 
not  feel  ourselves  the  less  free,  because  those  to  whom  wc  are  intimately 
known  are  tvull  assured  how  we  shall  will  to  act  in  a  particular  case. 
Wo  often,  on  the  contrary,  regard  tho  doubt  what  our  conduct  will  be, 
as  a  mark  of  ignoranoo  of  our  character,  and  Homettmcs  even  resent 
it  as  an  impntntion.  It  has  never  been  admitted  by  the  religiotts  phi- 
losopher!) who  advocated  tho  free-will  doctrine,  that  we  must  feel  not 
free  because  God  foreknows  our  actions.  Wo  may  be  free,  and  yet 
another  may  have  reason  to  be  perfectly  certain  what  use  we  shall 
make  of  our  froodom.  It  is  not,  thurcftire.  the  doctrine  that  our  voU- 
donfl  and  actions  are  invariable  conserjucnts  of  our  antecedent  states 
of  mind,  that  is  eitlier  contradicted  by  our  consciousDess.  or  &lt  to  be 

But  the  doctrine  of  causation,  when  considered  as  obtaining  between 
our  volitions  and  their  antecedents,  is  almost  universally  conceived  as 
involving  more  than  this.  Many  do  not  believe,  and  very  few  prac- 
tically feel,  tliat  there  is  nothing  in  causation  hut  invariable,  certain, 
and  unconditional  sequence.  I'here  are  few  to  whom  men.t  ronstancy 
of  succession  appears  a  sufficiently  stringent  bond  of  union  for  so  pi 
culiar  a  relation  as  that  of  cause  und  effect.  Even  if  iho  reason  repii 
diates,  imagination  retains,  the  feeling  of  some  more  intimate  connex- 
ion, of  some  peculiar  tie,  or  mysterious  constraint  exorcised  by  the 
antecedent  over  the  cousoqueut.  Now  tlua  it  is  which,  rousidcred  aa 
applying  to  tho  human  will,  conflicts  mth  our  consciousness,  and  re- 
volts our  feelings.  We  are  certain  that,  in  the  case  of  our  volitions, 
there  is  not  this  mysterious  constraint.  Wo  know  thai  wo  arc  not 
compelled,  as  by  a  magical  spell,  to  obey  any  ]>artirular  motive.  We 
fijol,  that  if  wc  wished  to  prove  that  wc  have  the  power  of  Desisting  i 
the  motive  wo  could  do  so,  (that  wish  being,  it  needs  scarcely  be  ob-  I 
served,  a  nev  antecedait;)  and  it  would  be  humiliating  to  our  prida 
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and  paralyzing  to  our  desire  of  excullonce  if  wo  tliougbt  otberwiso. 
But  neither  is  any  such  mysterious  compulsion  now  suppoeed,  by  the 
best  philosophical  authorities,  to  be  exercised  by  any  cause  over  its 
eSect,  Those  who  think  that  causes  draw  their  tftfvcts  after  them  by  a 
mystical  tic,  are  right  in  bolieving  that  the  mlation  between  rolitions 
and  their  antecodents  ia  of  another  nature.  But  they  nhould  go 
further,  and  admit  tlmt  this  is  also  true  of  all  other  effects  and  their  an- 
tecedents. If  such  a  tie  is  considered  to  be  involved  in  the  word  ne- 
cessity, tlic  doctrine  is  not  true  of  human  actions  ;  but  neither  iitit  then 
true  of  ifiauiraatu  objects.  It  would  bo  luoro  correct  to  say  that  mat- 
^^er  is  not  bound  by  necessity  than  that  mind  it  so. 
^^P  That  the  free-ivill  philotiophers,  being  mostly  of  the  school  which 
^^njects  Hume's  and  Brown^s  analysis  of  Cause  and  Effect,  should  misa  ; 
I  their  way  for  want  of  the  light  which  that  uualysia  affords,  cannot  sur- 
I  pniso  UB.  The  wonder  is,  that  the  necessarians,  who  usually  atbnit  that 
[  philosophical  theory,  sliuuld  in  practtce  equally  lose  sight  of  it.  The  i 
very  same  misconception  of  the  doctrine  called  PhilosopbicQl  Neces- 
sity, which  prevents  the  opposite  party  from  recognizing  its  truth,  1 
believe  to  exist  more  or  leiss  ubacurc-ly  in  the  minds  of  most  nocessa- 
riaus,  however  they  may  in  words  disavow  it.  1  am  much  mistaken 
if  they  habitually  feel  that  the  necessity  which  ihcy  recognize  in  actions 
is  but  uniformity  of  order,  and  cupabdity  of  being  predicted.  Th<jy 
have  a  feeling  as  if  there  were  at  bottom  a  stronger  tic  between  the 
%-ntuion3  and  tlieir  causes:  as  if,  when  they  asuertefl  that  our  will  is 
governed  by  the  balance  of  motives,  they  meant  something  more  co- 
gent than  if  they  had  only  »aid,  that  whoever  knew  the  motives,  and ' 
our  habitual  susceptibilities  to  them,  could  predict  how  wo  ahould  ivill 
to  act.  'ITiey  commit,  in  opposition  to  their  own  philosophical  system, 
the  rery  same  mistake  wlucn  ihetr  adrersaries  commit  in  obedience 
to  theirs;  and  in  consequence  do  really  in  some  instances  (I  speak 
from  personal  experience)  suffer  those  depressing  consequences,  which 
their  opponents  erroneously  impute  to  the  doctrine  itself. 

§  3.  I  am  inclined  to  thiidc  that  this  error  is  almost  wholly  an  effect 
of  the  associations  >vilh  a  word ;  and  that  it  would  (>e  prevented  by 
forbearing  to  employ,  for  the  expression  of  the  simplo  fact  of  causa- 
tion, BO  extremely  inappropriate  a  term  as  Necessity.  That  word,  in 
its  other  acceptations,  involves  much  mure  than  mere  uniformity  of 
64>i|ueiice;  it  impUes  irrosistiblcness.  Applied  to  the  will,  it  only 
means  that  the  given  cause  ivill  be  fallowed  by  the  effect,  subject  to 
all  possibilities  of  counteraction  by  other  causes :  but  in  common  use 
it  stands  for  the  operation  of  tliose  causes  exclusively,  which  are  sup- 
posed too  powernil  to  be  counteracted  at  all.  When  we  say  that  all 
human  actions  take  place  of  necessity,  we  only  mean  that  they  will 
certainly  happen  if  nothing  prevents; — when  we  say  that  dying  of 
want,  to  those  who  cannot  get  tbod,  h  a  necessity,  we  mean  that  it  will 
certainly  happen  whatever  may  be  done  to  prevent  it.  The  applica- 
tion of  the  same  term  to  the  agencies  on  which  human  actions  depend, 
as  is  used  to  express  those  agencies  of  nature  which  are  really  uucon- 
troUable,  caimot  fail,  when  habitual,  to  create  a  feeling  of  uncontrolla- 
blenesu  in  the  former  also.  This  however  is  a  mere  illusion.  There 
are  physical  sequences  which  we  call  necessary,  as  death  for  want  of 
food  or  air ;  there  are  others  which  are  not  said  to  be  necessary,  aa 
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dcalh  Irum  poison,  whidi  an  antidote,  ur  the  uso  oftbc  stomach  pump, 
will  fiomctimw  avert.  It  ia  apt  lo  be  forgotten  by  people's  feolingB, 
even  if  remembered  by  their  imdcmandin^,  that  human  gctions  are 
in  this  lant  predicament :  they  arc  nerer  (uxccjit  in  some  cases  of 
n^iia)  ruletl  by  uiij  nne  motive  with  such  abgolule  sway,  that  ihute 
IB  no  room  for  rhe  influence  of  any  other.  The  causes,  ihercfure,  oa 
wliich  action  depends,  arc  never  uncontrollable;  and  any  given  effect 
,18  only  uucL-st^ary  provided  that  the  causes  tending  to  produce  it  an 
'Hot  coiitrotled.  That  whatever  happens,  could  not  have  happened 
otherwise  unices  something  hud  token  place  whicli  was  capable  of 
prcvcutiog  it,  no  one  surely  neods  hesitate  to  admit.  Hut  to  call  this 
by  the  name  oecessity  is  to  use  the  term  in  a  sense  so  different  from 
iiA  primitivo  and  &miliar  meaning,  from  that  wliich  it  bears  in  the 
common  occasions  of  life,  as  to  amount  almost  to  a  play  upon  wordn. 
The  tu»ociaiions  deriTed  from  the  ordinary  sense  of  the  lertn  will  ad* 
here  to  it  in  spite  of  all  ire  can  do :  and  tliough  iho  doctrine  of  Neces- 
sity, as  stated  by  most  who  hold  it.  is  very  remote  &om  &talism,  it  is 
tirobable  (hat  moet  necessarians  are  fatalists,  more  or  less,  in  their 
feelings. 

A  fatalist  bcliovos,  or  half  believes  (for  nobody  is  a  consistent  fatal" 
ist)~not  only  that  wheUOTor  is  about  to  happen,  will  be  the  infallible 
result  of  the  causes  which  produce  it  (which  is  the  true  necftHartan 
doctrine),  but  moreover  that  there  is  no  use  in  srru^gling  against  it; 
that  it  \viU  happen  however  we  may  strive  to  prevent  it.  Now,  a 
noceasariuu,  believing  that  our  actions  follow  &om  our  characters,  and 
that  our  cheracicrs  follow  from  our  organization,  our  education,  and 
our  circumstances,  is  ap^  to  be,  v^-ith  more  or  less  of  cotucioosneas  on 
his  part,  a  fatalist  as  to  his  own  actions,  and  to  believe  that  his  nature 
is  audi,  or  that  his  education  and  circumstances  have  no  moulded  his 
character,  that  nutliing  cau  now  prevent  him  from  fueling  and  acting 
in  a  particular  way,  or  at  lea/it  that  no  eflort  of  his  own  can  hinder  it 
In  the  words  of  the  sect  which  in  our  own  day  has  so  pemeveringly 
inculcated  and  so  pen'crscly  inisundermootl  this  great  doctrine,  ma 
character  is  i'ormea  Jor  him.  and  not  hj/himi  therefore  his  wiahing 
that  it  had  been  formed  dtilerently  is  of  no  use ;  he  has  no  power  to 
alter  it.     But  this  is  »  grand  error.     Ue  has,  to  a  certain  exlent,  a 

{)ower  to  alter  his  character.  Ita  being,  in  the  ultimate  resort,  formed 
or  him,  b  not  inconsistent  ivith  its  bemg,  in  part,  fonncd  hi/  }um  as 
one  of  the  intermcdime  agents.  His  character  is  formed  by  bis  cir- 
cumstances (including  among  these  his  particular  orgRnlz.iiinn) ;  but 
his  own  desire  to  mould  it  in  a  particular  way,  is  one  of  those  circum- 
Biancca,  and  by  no  means  ono  of  the  least  influential  We  cannot, 
indeed,  directly  will  to  be  different  from  whatwc  are.  But  neither  did 
those  who  are  supposed  to  have  formed  our  characters,  directly  will 
that  we  should  be  what  we  are.  Their  will  had  no  direct  power 
except  over  their  own  actions.  They  made  ua  what  they  did  make 
us,  by  willing,  not  tlw  end,  but  the  requisite  means :  and  we,  when  our 
habicfl  are  not  too  inveterate,  can,  by  simUaily  willing  the  requisite 
moans,  moke  ourselves  diflferent.  If  they  could  place  us  under  the 
influence  of  cenain  circumstances,  we,  in  like  manner,  can  place  our- 
selves under  the  influence  of  other  circumAtances.  Wc  are  exactly  as 
capable  of  making  our  own  character,  ifice  wtU,  as  others  are  of  mak- 
ing it  for  us. 
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Yo0  (answers  tbe  Oweniia),  but  theite  words,  "  if  we  will,'*  surrcndet 
the  whole  point :  since  the  will  to  alter  our  own  character  in  given  tin, 
Dot  by  any  efforts  of  oui-s.  but  by  circumsiancus  which  wo  caniiot  help; 
it  comos  to  as  either  trom  externa)  causen,  or  not  at  all.  Most  true : 
if  the  Qwenite  stops  hero,  he  is  in  a  position  from  which  nothing  can 
expel  him.  TJur  cliaracier  is  formwl  by  us  as  well  a«  for  us  ;  but  the 
wish  which  induces  us  to  mtempt  to  form  it  is  formed  for  us :  and  how) 
not,  in  general,  by  our  orgauization  or  education,  but  by  our  experi- 
ence ;  experioiico  of  iho  painful  consequences  of  iho  character  we  V« 
previously  had  :  or  by  some  strong  feeling  of  adminitinn  or  aspiraliun,  ^ 0 
accidentally  aroused.  But  to  think  that  we  have  no  power  of  altering 
uiir  cburactti-s,  and  to  think  that  wo  shall  not  use  our  power  unless  wo 
have  a  motive,  are  very  different  things,  and  have  a  very  different  effecf 
upon  the  mind.  A  person  who  does  not  wish  to  alter  his  character, 
cannot  bo  the  person  who  is  supposed  ta  fcol  discouraged  ur  paralyzed 
by  thinking  himself  unable  to  do  it.  Tbe  depressing  effect  of  the  fatalist 
doctrine  can  only  be  felt  where  there  u  a  wish  to  do  what  that  doctrine 
represents  as  impossible.  It  is  of  no  cousecjucncc  what  wc  ihink  f'imtH 
our  character  when  we  have  no  dosini  of  our  own  abont  forming  it ; 
but  it  is  of  great  consequence  tliat  we  should  not  be  prevented  trom 
forming  such  a  desire  by  thinking  the  attainment  impracticable,  and 
iJiat  if  we  have  the  desire,  we  should  know  that  the  work  is  not  an 
irrevocably  done  as  to  be  incapable  of  being  altereil. 

And  indeed,  if  wc  examine  closely,  wc  shall  find  that  liiis  feeling,  of 
our  being  able  to  modify  our  own  character  if  we  imsh,  is  itself  the 
feeling  of  moral  freedom  which  we  are  conscious  of.  A  person  feels 
mortdfy  free,  who  feels  thiit  Iiis  habits  or  his  temptations  are  not  bis 
masters,  but  ho  theirs ;  who  oven  in  yiuldinK  to  tliom  knows  that  he 
could  resist ;  that  were  he,  for  any  reason,  desirotis  of  altogether  tJirow- 
ing  tliem  nff,  there  would  not  be  required  for  that  purpose  a  stronger 
desire  than  be  knows  himself  to  bo  capable  of  feeling.  It  is  of  course 
necessary,  to  render  our  consciousness  of  freedom  complete,  that  wo 
should  actually  have  made  our  character  all  we  have  hitherto  wished 
to  make  it  j  for  if  wc  have  wiKhod,  and  not  attained,  we  hare  not  power 
over  our  own  character,  we  are  not  free.  Or  at  least,  wo  must  feel 
that  oiir  msb,  if  not  strong  enough  to  alter  our  character,  is  strong 
enough  to  conquer  our  character  '."ten  the  two  are  brought  into  conflict 
in  any  particular  case  of  conduct. 

The  application  of  so  improper  a  term  as  Necessity  to  the  doctrino 
of  cause  and  effect  in  the  matter  of  human  character,  seems  to  me  one 
of  the  most  signal  instances  in  philosophy  of  tbe  abose  of  terms,  and  its 
practical  consequences  one  of  the  most  striking  examples  of  the  power 
of  language  over  our  associations.  The  subject  will  never  be  generally 
understood,  until  that  objectionable  term  is  dropped.  Tbe  free-will 
doctrine,  by  keeping  in  view  precisely  thpt  portion  of  the  truth  which 
the  word  Necessity  puts  out  of  sight,  namely,  the  power  of  the  mind  to 
cw'pcrafe  in  the  formation  of  its  own  character,  has  given  to  its  adher- 
ents a  practical  feeling  much  nearer  to  the  truth  than  has  generally  (1 
believe)  existed  in  the  minds  of  necessarians.  The  latter  may  have  hud 
a  stronger  sense  of  the  importance  of  what  human  beings  can  do  to 
shai)e  the  characters  of  one  another ;  but  tlie  free-tvill  doctrine  has,  I 
believe.  foBtercd,  especially  in  iho  youuger  of  its  supporters,  a  murb 
«tronger  spirit  of  self-culture. 
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i  4.  Tlicro  is  bUII  uno  fad  which  rei)uir<a  U>  be  noticed  (in  aildiooo 
to  the  existence  of  a  pou-er  of  self-formation)  before  tlio  doctrine  of 
the  causation  of  human  actions  can  be  freed  from  the  confut>iun  and 
nuMpprufacuKions  tvliich  sun-ound  it  in  many  mindn.  When  the  witl 
U  saia  to  be  determined  by  motiree,  a  motive  does  not  mean  alwAys, 
or  Bolely,  the  aniicipation  of  a  ^casuro  ur  of  a  pain.  I  shall  not  hertt 
inquire  wliethur  it  be  true  that,  in  the  commencement,  all  our  voIuih 
tary  actions  are  mere  mcana  consciously  employed  to  obtain  some  pleaa- 
ure,  or  avuid  some  pain.  It  13  at  least  certain  that  wo  graouaUy, 
through  the  influence  of  aMociation,  come  to  desire  the  means  withoui 
thinking  of  the  end  :  the  action  itaclf  becomes  an  object  of  desire,  and 
is  performed  withoui  reference  to  any  motive  beyond  iliH:lf.  Thus 
far,  it  may  still  be  objected,  that,  the  action  having  through  osAociatioo 
become  pleasurable,  we  are,  as  mnch  a^  before,  moved  to  act  hv  the 
anlicipauon  of  a  pleosurc,  namely,  the  pleasure  of  the  acticm  itself. 
But  granting  this,  the  maner  does  mx  end  here.  As  we  proceed  in 
the  formation  of  habits,  and  become  accustomed  to  will  a  particular 
act  or  a  particular  course  of  conduct  because  it  is  pleasurable,  we  at 
last  continue  to  will  it  whether  it  is  pleasurable  or  noL  Although, 
from  some  change  in  lu  or  in  our  circumstances,  we  have  ceased  to 
find  any  pleasui-o  in  the  action,  or  to  anticipate  any  pleasure  as  the 
consef^ucnre  of  it,  we  still  continue  to  desire  the  action,  and  conse* 
queiitly  to  do  iL  In  this  manner  it  is  that  habits  of  hurtful  indulgence 
continue  tu  be  practised  ahhougb  thev  have  ceased  to  be  pleasurable; 
and  in  this  manner  also  it  is  that  the  habit  of  willing  to  persevere  in  a 
prescribed  course  docs  not  desert  the  moral  hero,  even  when  the  re- 
ward, however  real,  which  ho  dnublleas  receives  from  the  conficious- 
uem  of  well-doing,  is  anything  but  an  equivalent  for  ihe  sufierings  he 
tmdergoes,  or  the  wishes  which  he  may  have  to  renounce. 

A  habit  of  willing  is  commonly  called  a  purpose ;  and  among  the 
causes  of  our  voUtious,  and  of  Uio  actions  which  flow  from  them,  must 
be  reckoned  not  only  likings  and  aversions,  but  also  purposes.  It  is 
only  when  our  purposes  have  become  independent  of  the  feelings  of 
pain  or  pleasure  from  which  they  originally  took  their  riBO,  that  we  are 
said  to  have  a  confirmed  character.  "A  character,"  says  Nnvalis,  "  is 
a  completely  fashioned  will :"  and  the  will,  once  so  fashioned,  may  be 
steady  and  constant,  when  the  passive  suscopiibi lilies  of  pleasure  and 
pain  are  greatly  weakened,  or  materially  changed. 

With  the  con'octioiis  and  oxplanations  now  given,  the  doctrine  of 
the  causation  of  our  volitions  by  motives,  and  of  morivea  by  the  desi- 
rable objects  offered  to  us,  combined  widi  our  porticulai-  susceptibiliticft 
of  desire,  may  be  considered,  1  hope,  as  euBiciently  established;  and 
I  shall  heoceforth  assume  iu  truth  without  any  further  discuision. 
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CHAPTER  in. 

THAT  THEBE  IS,  OR  MAY  BE.  A  SCTENCB  OP  mTUAN  NATUKL 

'§  1.  It  it  a  common  notion,  or  at  least  it  is  implied  in  many  coramuh 

modcB  of  Bpeech.  that  tlie  thoughts,  feoUngs,  and  actione  of  sontiem 
boitigfi  arc  not  a,  subject  of  science,  in  the  same  strict  sonuu  in  which 
this  is  true  of  the  objects  of  outward  Nature.  This  notion  fieems  to 
'  ivolve  some  confuhiou  of  ideas,  which  it  Is  necesa&ry  to  begin  by 

taring  up. 

Any  facta  are  fitted,  in  themselves,  to  be  a  snbject  of  science,  which 
follow  one  aoothor  according  to  constant  laws ;  although  those  laws 
may  not  have  been  diacoTered,  nor  even  bo  discoverable  by  our  exist- 
ing resources.  Take,  for  instance,  the  most  familiar  class  of  meteor- 
ological phenomena,  thoso  of  rain  and  suniihinc.  Scientific  inquiry 
has  not  yet  succeeded  in  ascertaining  the  order  of  antecedenco  and 
consequence  among  these  phenomena,  so  as  to  bo  able,  at  least  in  our 
regions  of  the  earth,  tu  predict  theiu  with  certainty,  or  even  with  any 
high  dogrtw  of  probabihiy.  Yot  no  one  doubts  that  the  phenomena 
depend  upon  laws,  and  that  these  must  be  derivative  laws  resulting 
from  known  ultimate  laws,  thoso  of  boat,  vaporization,  and  clastic 
fluids.  Nor  can  it  bo  doubted  that  if  \vo  were  acquainted  with  all  the 
antecedent  circumstances,  we  could,  even  from  those  more  general 
laws,  predict  (saving  difficulties  of  calculation)  the  state  of  tlio  weather 
at  any  futxire  time.  Meteorology,  therefore,  not  only  hat  iu  itseii 
everv  natural  rcqui^ito  for  being,  but  actually  is,  a  science;  although^ 
from  the  dithruUy  of  observing  tlie  facts  upon  which  tbo  pbeoomuna 
depend  (a  difficulty  iiibcront  in  the  peculiar  nature  of  those  phe- 
nomena) the  science  is  still  very  imperfect ;  and  were  tc  perfect,  might 
probably  be  of  little  avail  in  practice,  sinco  the  data  requisite  for 
applying  its  principles  to  particular  instances  would  rai-ely  bo  pro- 
curable. 

A  case  may  bo  conceived,  of  an  intermediate  character  between  the 
perfection  of  science,  and  this  its  extreme  imperfoction.  It  may  hap- 
pen that  the  greater  causes,  those  on  which  the  principal  pan  of  a 
phenomenon  depends,  ore  within  ihc  reach  of  observation  and 
measurement;  so  that  if  no  other  causes  iniervenod,  a  complete 
explanation  could  be  givtm  not  only  of  the  phenomenon  in  general,  but 
of  all  the  variotiuus  and  modifications  which  it  admitted  of.  But  inas- 
much u  other,  perhaps  many  other  causes,  separafely  insignificant  in 
their  efTects,  cooperate  or  conflict  in  many  or  in  all  cases  witli  those 
greater  causes ;  the  effect,  accordingly,  presenia  more  or  less  of  aberra- 
tion from  what  would  be  produced  by  the  greater  cauaea  alone.  Now, 
if'  these  minor  causes  are  not  so  constantly  accessible,  or  not  accessible 
at  all,  to  accurate  observation ;  the  principal  mass  of  the  cflV^ct  may 
still,  a/i  before,  be  accounted  for,  and  even  predicted;  but  there  will 
be  variations  and  modifications  which  we  are  not  competent  to  explain 
thoroughly,  and  our  predictions  will  not  be  fulfiUod  accurately,  but 
only  approximately. 

It  is  thus,  for  example,  with  the  theory  of  the  tides.  No  one  doubts 
that  Tidolog)'  (as  Mr.  Whcwell  propceus  to  call  it)  is  really  a  scienoe. 
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A«  much  of  the  -phcaotneoa  as  depentls  upcm  the  oltrsction  of  the  sun 
aud  moon  is  complcicly  uiHlerstood,  anil  may  in  any,  even  unknown, 
part  of  the  earth's  Mirface,  bo  foretold  with  ccrtaintv ;  and  tlio  far 
greater  part  of  the  phituomcnu  depends  upon  thoiHi  cuusi'!>.  But.cir- 
cunistuni:e«  of  a  local  or  casual  nature,  rucq  aa  the  configuradon  of  the 
bottom  of  the  occau,  the  degree  of  confinemoDt  from  Bhures.  tbc  direc- 
tiou  of  thu  wind.  Scv.,  iiiflueace,  in  many  or  in  all  places,  the  heirht 
and  time  of  the  tide ;  and  a  portinn  of  thcue  circumBtanrca  being-  either 
not  accurately  knovt-ablef  not  precisely  measurable,  or  at  lea^t  uot 
capable  of  bcin>(  certainly  foreseen,  the  tide  in  known  places  com- 
monly varies  from  the  calculated  result  of  ffeneral  principios  by  some 
diflTerencc  that  we  cannot  explain,  and  in  unkuunii  onee  may  vary  &om 
it  by  a  difference  iliat  we  aro  not  able  to  foresee  or  conjecture.  Novcr- 
iholeM,  not  only  is  it  certain  tliat  ifaeso  variationa  depend  npon  cauaea, 
and  follow  their  cuusus  by  lawa  of  uncrnng'  uniformity ;  not  only, 
therefore,  is  tidology  a  science,  like  meteorology*,  but  it  ts,  what 
metcorolagy  perhaps  will   never   be,  a  science  largely  available  in 

Srocticc.  Ocoeral  laws  may  be  liud  down  respecting  the  tides,  prc- 
icHons  may  be  founded  upon  thnno  laws,  onu  the  result  will  in  the 
main,  though  often  not  with  complete  accuracy,  correspond  to  the 
predictions.  ' 

And  tliis  is  what  is  or  ought  to  be  meant  by  those  who  speak  of  j 
acienrtrii  which  are  not  exact  sciences.     AHlronomy  was  once  a  science,  ' 
witboiii  being  an  exact  science.     It  could  not  l>ocome  exact  until  not 
only  the  general  course  of  the  planetary  motions,  but  the  pertorbatiatui 
also,  were  accounted  for,  and  refttrrcd  to  their  causes.     It  has  now  Ifo- 
oome  an  exact  si^ieticc,  because  its  phenomoaa  have  been  brouirht  utulei 

laws  comfntihonding  the  whole  uf  the  causes  by  which  the  plienMOima 
are  influenced,  whether  in  a  great  or  only  in  a  trifling  degree,  whether 
in  all  ur  only  in  some  cases,  and  BBsigniog  to  oacli  of  those  causes  the 
share  of  eflect  which  really  l>elongs  to  it.  itut  in  tidology  the  only  laws 
as  yet  accurately  ascertained,  arc  those  of  tlie  causes  which  affect  the 
phcn<micnon  in  all  caaes,  and  in  a  considorablu  degree;  while  othcn 
whicii  aflect  it  in  some  cases  only,  or,  if  in  all,  only  in  a  slight  degree, 
have  nut  yet  beea  sufficiently  aacertaiued  and  studied  to  enable  us  to 
lay  down  tlioir  laws ;  still  less  to  deduce  the  completed  law  of  the  phe- 
nomenon, by  compounding  the  effects  of  the  greater  with  those  of  the 
minor  causes.  Tidology,  therefore,  is  not  yet  an  exact  science ;  not 
from  any  inherent  incapacity  of  beinp;  so.  but  from  iho  difficulty  of 
nseertaining  with  complete  preriMon  the  real  derivative  unifonnitiea. 
By  ciimbining,  however,  the  exact  laws  of  tho  gix-aler  causes,  n?id  of 
such  of  ihe  minor  ones  as  are  sufficiently  known,  with  such  empirical 
laws  or  such  appr<iximate  generalizatians  respecting  the  miscellaneous 
variations  as  can  be  obtained  by  specific  observation,  we  cau  lay  down 
general  propositions  which  will  be  true  in  ilie  main,  and  upon  which, 
with  allowance  for  the  degree  of  their  probable  inaccuracy,  we  may 
safoly  gi'ound  our  expectatiuus  and  our  conduct. 

4  S.  The  science  of  human  nature  ia  of  this  description.     It  fails  &r  * 
shtni  of  the  standard  of  cxacinew  now  realized  in  Astronomy;  but 
there  is  no  reason  that  it  should  not  be  as  much  a  science  as  Tidology 
is,  or  as  Astronomy  was  when  its  calcidatlous  had  only  ma.ttercd  the 
main  phenomena,  but  not  the  perturbations 
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The  phenomena  with  which  this  science  ia  convenant  being'  the^ 
thoughts,  fceliiiji^,  niul  actions  ofhunian  beings,  it  would  have  attoiDCf) 
the  iaeal  porfiiction  of  a  ncience  if  it  enabled  us  to  foretell  liow  hd  indi- 
vidual would  think,  feel,  or  act,  throughout  life,  with  the  Nune  certainty 
with  which  aslronomy  trnahles  U8  to  predict  the  places  and  the  occulta- 
tionn  of  ttie  heavenly  bodies.  It  needn  scarcely  be  stated  thai  nothing 
'ipprottcliiuK  to  this  can  he  dune.  The  actions  of  individuals  could  ntit 
^e  predicted  with  ecientific  accuracy,  were  it  only  because  wc  cannot 
rorBRce  the  whole  of  the  circumstances  in  which  tliose  individuals  wiU_^ 
be  placed.  But  further,  oven  in  any  given  combination  of  (present) 
circumstances,  no  assertion,  which  is  both  precise  and  uniTersally  true, 
can  be  m&de  respecting  the  manner  in  which  human  beings  will  think, 
feel,  or  act.  This  in  not.  however,  because  every  person's  modes  of 
thinking,  feehng:,  and  acting,  do  not  depend  upon  causes;  nor  can  we 
doubt  that  if,  in  the  ca^e  of  any  individual,  our  data  could  be  complete, 
wu  even  now  know  enouf^^y*  the  ullimatc  laws  by  which  mental  phe- 
nomena are  di^ermined  t^^Hble  im  lo  predict  with  tolerable  certainty, 
if  not  with  perfect  precisi^Pwhat,  under  luiy  given  set  of  circunutances, 
his  conduct  or  ttonlinicDls  would  be.  U«t  the  impressions  and  actions 
of  human  beings  are  not  solely  the  result  of  their  proeent  circunwtances, 
but  the  joint  nmult  of  those  circumstances  and  of  the  characters  of  the 
individualti ;  and  the  agencies  wbich  determine  human  character  are  !>o 
numerous  and  diversihed  (nothinj^  which  has  happened  to  the  person 
throughout  lift:  being  without  its  portion  of  influence),  that  in  the  ag- 
gregate ihey  are  never  in  any  two  case*  exactly  simitar.  Hence,  even 
if  our  science  of  human  nature  were  theoretically  perfect,  that  is,  if  we 
could  calcuhiie  any  character  as  we  can  calculate  the  orbit  of  any 
planet,  j'rmn  given  data  ;  still  as  the  data  are  never  all  givci).  nor  ever 

Srecisciy  alike  in  different  caftes,  we  could  neither  make  infallible  pre* 
ictions,  nor  lay  down  universal  propositions. 
Inasmuch,  however,  as  many  of  those  efiecis  w'hich  it  is  of  most  im- 
portance to  render  amenable  to  human  foresif^ht  and  control,  are  de- 
termined, like  the  tides,  in  an  incomparably  greater  deirrec  by  general 
causes,  tlian  by  all  partial  causes  taken  logedier  ;  depending  in  the  main 
on  those  eircunuttancea  and  those  qualities  whirh  are  common  to  all 
mmikind,  or  common  at  least  to  large  bodies  of  them,  and  only  in  a 
small  degree  on  the  idiusyncracies  of  organization  or  the  peculiar  his- 
tory of  i^di^'iduaU ;  it  is  evidently  possible,  with  regard  to  all  such 
elTccts,  to  make  prrdictiotis  which  will  ahnoat  always  be  verified,  and 
general  piopositions  which  are  almost  always  irno.  And  whenever  it 
i:  .■■jlficient  to  know  how  the  great  majority  of  the  human  race,  or  of 
some  nation  or  class  of  (icrsons,  will  think,  feel,  and  act,  these  proposi- 
tions are  equivalent  to  universal  ones.  For  the  purposes  of  pohtir^ 
and  social  science  this  it  sufficient.  As  we  formerly  remarked,*  an 
approximate  gcneralizotion  is  practically,  in  social  inquiries,  equivaleia 
lo  an  exact  one;  that  which  is  only  probable  when  assorted  of  human 
beings  taken  iiidtvtdually,  being  curtain  when  affirmed  of  the  character 
and  collective  conduct  of  masses. 

It  ia  no  disparagement,  tliercfore,  to  the  science  of  Human  Nature, 
that  those  of  its  general  propositions  which  descend  sufEciently  into 
detail  to  serve  as  a  foundation  for  predicting  phenomena  in  the  cou- 
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crote,  are  for  thu  moet  part  only  upproxnnutcly  true.  But  in  urdor  tn 
ffhre  a  genuinely  ecicniific  chnracter  to  the  uudy,  it  in  indiffpeniiablo 
Utat  tbujte  approximate  gcncralieatioDs,  which  in  theDisclve»  would 
amount  only  to  tlic  lowest  kiud  of  empirical  laws,  siiould  bv  cniuioctod 
deductively  with  the  law9  of  nature  irum  which  iltey  result;  should  be 
resolved  into  the  properties  of  the  causes  ott  which  the  phunutnetif^ 
depend.  In  ntbcr  words,  ilie  jicience  of  Jluinaii  Nature  may  be  Boid 
to  exijtt,  in  prnportioti  ba  those  upproKimato  trutlis,  which  compose  p 
practical  knowledge  uf  mankind,  can  be  exiiibited  as  corollaries  frot. 
ibe  untvorsul  laws  of  liunian  nature  on  which  they  rest;  wbereby  thft 
proper  liraitit  of  ihoM)  iipproximate  trutlw  would  be  dhown,  and  we 
should  be  enabled  to  dcauce  others  for  any  new  state  of  rircumstances, 
iu  anlicipatiou  of  Hpecifir:  experience. 

The  proposition  now  niated  ia  tbo  text  on  which  the  two  Bucceeding 
chftpters  will  furnifih  tlie  comment.  _^ 


CHAPTER  IV. 


OF  TUB  LAWS  OP  MUf D. 


§  1.  What  the  Mind  i«,  as  well  as  what  Matter  10,  or  any  other 
qutwtion  respectmg  Things  in  thum»olve!i,  na  diatinguiahed  &om  their 
(lensible  manifestations,  it  would  be  foreign  to  tbc  purpoiies  of  this 
Treatise  to  consider.    Here,  as  throui^hout  our  inquiry,  we  shall  keen 
dear  of  all  speculations  rcspcctiniir  the  Mind's  own  nature,  ntid  shall 
undersund  by  the  Laws  of  Mind,  thoHc  of  mental  Phenomena ;  of  tbo 
various  feelings  or  states  of  consciousness  of  sentient  beinn.     These 
accordinff  to  the  classification  wo  have  uniformly  followed,  consist  • 
Thoughts,  Emotions,  Volitions,  and  Sensations :  the  lost  being  a»  Crul} 
•States  of  Mind  as  the  three  fbnnor.     It  is  usual  indeed  to  speak  1 
Sensations  as  states  nf  body,  not  of  mind.     Unt  this  is  tl)e  conuno" 
confusion  of  giving  one  and  the  same  name  to  a  phenomenon  aiid  t 
the  proximate  cause  or  couditirms  of  the  plionoment.in.    The  immediatt 
antei:cdont  of  a  yensatinn  ii  a  state  of  Hndy,  but  the  seuftation  itsvU" 
a  state  of  Mind.    If  the  word  Mind  means  anything,  it  mcnnx  that  whici 
fools.     If  we  allow  ourselves  to  use  language  implying  that  the  Bod« 
feels,  there  is  no  ren.inn  against  being  consistent  m  that  f^guage,  at  * 
saying  that  the  Body  also  thinks. 

The  phenomena  of  Mind,  then,  are   the  various  feelines  of  or. 
nature,  both  thoee  called  physirai,  and  those  peculiarly  designated 
Mental:  and  by  the  Laws  of  Mind,  f  mean  tlie  laws  according- to  whid 
chose  feelings  generate  one  auullier. 

S  £•  AU  states  of  mhid  are  immediatelj  caused  either  by  other  «taia 
of  mind,  or  by  states  of  body.     A>Vhcn  a  state  of  mind  is  produced  b 
a  state  of  mind,  I  eall  iho  law  concerned  in  the  cose,  a  law  of  Mrth 
When  a  state  of  mind  is  produced  directly  by  a  state  of  body,  the  lav 
is  a  law  of  Body,  and  belongs  to  physical  science. 

With  regard  to  those  states  of  mind  which  are  called  Sensations,  a 
are  agreed  that  these  have  for  their  immediate  antecedents,  states  t 
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oody.  £vety  Hensation  has  for  its  proximau^l^^  oome  aiToction  of 
tlic  pariioii  uf  our  framo  called  the  non'ous  ^^^H  whether  this  uflcc- 
tion  ohginaie  in  the  aclion  of  somc^ttenml^^^-t.  or  in  some  ]jaiho' 
logical  condition  of  the  nervous  uij^^Kcation  itself.  Thn  laws  of  this 
portiou  of  utir  nature— ^^  vuriet^^^f  uur  scnsotiona,  and  the  pbyst- 
csl  conditions  on  wlu^^Bhey  proximately  depend— tnanifestly  fall 
under  the  prorinco  ofVl^iology. 

Whether  uiiy  other  |>6nian  of  our  mental  itstea  arc  nimilarly  de- 
pendei^Mjn  physical  conditions,  is  one  of  tht»e  scientific  questions 
TOBpfi^^B  human  nature  which  are  still  in  abeyance.  It  ia  yet  unde- 
cidct^^mcchor  our  thoughts,  emotions,  and  volitions  uro  generated 
through  the  intervention  of_malenal  tnggfymiiiTn ;  whether  we  have 
oi^ans  of  thought  and  of  erooiTon,  in  the  samo  sense  in  which  we  have 
uj^ni  of  SL-UBulion.  Many  (Eminent  physiologists  hold  the  afiinnative. 
Tlieso  Contend,  that  a  thought  (for  example]  is  as  much  the  result  of 
nervous  agency,  as  a  sensation :  that  some  particular  state  of  our  nervous 
uystc'ia,  in  nariicular  uf  that  central  portion  of  it  called  the  brain,  invaria- 
bly precfldes,  and  is  presupposed  by,  every  slate  of  our  consciousneaA. 
According  to  this  theory,  one  stale  of  mind  is  never  really  produced  by 
Quothor:  all  ure  produced  by  stutusof  body.  When  one  thouvht  seems  to 
call  up  another  by  association,  it  is  not  really  a  thought  which  recalls  a 
thought ;  the  aasociatioa  did  not  exist  between  the  two  thoughts,  but 
between  the  two  states  of  ibu  bnuu  or  ner\'cs  which  preceded  lIjc 
thoughts ;  one  of  thow)  slates  recalls  tlie  other,  each  being  attended,  in 
its  passage,  by  the  particular  ment^  state  which  is  consequent  upon  it. 
Ou  this  theory,  the  uuiformitius  of  succctision  among  states  of  niiud 
would  bo  mere  derivative  nuiiormilios,  reaulting  from  the  laws  of  sue* 
cession  of  thu  bodily  Atutes  which  cause  litem.  Thero  would  be  no 
original  mental  laws,  no  Laws  of  Mind  in  the  sense  in  which  I  use  the 
term,  at  all ;  but  Mental  Science  would  bo  a  mere  brancli,  though  iho 
highest  and  most  recondite  branch,  of  the  Science  of  Physiology. 
This  is  what  M.  Comte  must  ho  understood  to  mean,  when  he  claims 
the  scientific  cognizance  of  mor^l  and  intellectual  phenomena  cxclu- 
sively  for  physioiogists ;  and  not  only  denies  to  I'sycliology,  or  Mental 
Philosophy  properly  so  called,  the  character  of  a  science,  but  places  it, 
in  the  cliiniorical  nature  of  its  objects  and  pretensions,  almost  on  a  par 
tvith  Astrology. 

But,  after  all  has  been  said  which  can  bo  said,  it  remains  incontest- 
able by  M.  Comte  and  by  all  others,  that  there  do  exist  uniformities  of 
succession  among  states  of  mind,  and  that  these  can  bo  ascertained  by  | 
obscrvBition  and  exnerimenL  Moreover,  even  if  it  were  rendered  far 
move  certain  then  I  believe  it  as  yet  to  be,  that  every  mental  state  has 
a  ner^'ous  state  for  its  immediate  antecedent  and  proximate  cause ;  yet 
every  one  must  admit  that  we  are  wholly  ignorant  of  the  characteristics 
of  these  nervous  states  ;  wo  know  nut,  nor  can  hope  to  know,  in  what 
respect  one  ofihera  differs  from  another;  and  our  only  mo*le  of  study- 
ing their  successions  or  coexistences  must  be  by  observing  tlie  succes* 
sions  and  coexistences  of  the  mental  states  of  which  they  are  supposed 
to  be  tho  generators  or  rauses.  The  sucoeMioni^  therefore,  which  ob- 
tain among  mental  phenomena,  do  not  admit  of  being  deduced  from 
the  physiological  laws  of  our  ner^'Ous  organization ;  and  all  real 
Knowledge  of  them  muse  continue,  for  a  long  time  at  leaslT  if  not  for 
ever,  to  Be  sought  iq  the  direct  study,  by  observation  and  experimeul. 
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of  the  mental  succe^fl^^livmsclves.  Sinc«  therefore  the  order  of  our 
mental  phciiomcna^^^Wx^  studied  in  ihove  phenomena,  and  not  in- 
ferred from  the  la^\'B^^Vly  pliu^meua  mure  general,  there  is  a  Jis- 
tinct  and  ^rjiarait'  Science  of  ^^^.  The  relalions,  indeed,  of  ttimt 
science  to  ibe  Science  ni'  Physioffl^mnst  i^^r  be  overlooked  or  im- 
dcTTalued.  It  must  by  no  means  bo  forgo^^Hiat  the  laws  of  mind 
may  be  derivative  lawft  reuniting  from  la%^iV  animal  lite,  and  that 
tlieir  trutb,  ihi-'refon%  may  ultimatiDly  depend  tipon  physical  conditiona ; 
and  the  influence  of  phy.>4io]ogical  states  or  pbysiologica]  chafes  in 
a1(erinj:r  or  cotintpraciing  the  menial  micceMiann,  is  one  of^^Bpiost 
important  departments  of  paycbologicnl  study.  ^^» 

■      5  3,  The  8ubjectyft£^  of  Psychology,  is  the  uniformities  of  succes- 

'  sicin,  the  laws,  whether  ultimate  or  denvative,  according  to  which  one 

mental  etale  Bucceed:t  unotht-r;  ia  caused  by,  or  at  the  least,  is  caused 

to  follow,  another.     IX  thi'Ae  laws,  eomo  aro  geneml,  others  more 

special.     The  following  are  examples  of  the  mo«t  general  laws. 

First :  Whcucvcr  any  stute  of  consciousness  has  ouco  been  excited 
in  us,  no  matter  by  what  cause  ;  an  inferior  degree  of  the  same  state  of 
consciousness,  a  Htate  of  consciousness  resembling  the  former,  but 
inferior  in  intensity,  is  capable  of  bein^  reproduced  in  us,  without 
the  presence  of  any  such  cause  as  excited  it  at  tirsQ  Thus,  if  we  have 
~oucL  »eeu  ur  tuuehed  an  object,  we  can  aitcnvords  think  of  the  object 
although  it  l>e  aliscnt  from  our  sight  or  from  our  touch-  If  we  have 
been  joyliil  or  grieved  at  some  event,  wo  can  think  of,  or  rcniembcn*. 
our  past  joy  or  grief,  although  no  new  event  of  a  happy  or  a  painfiil 
nature  has  taken  place.  When  a  poet  has  put  together  a  mental  pic- 
luiv  of  QU  iniaginury  ohjecl,  n  Cualle  of  Iiiduleiice,  a  Una,  or  a  Juliet, 
he  can  aftenvards  think  of  the  ideal  object  he  has  created,  without  any 
fresh  act  of  intellectual  combination.  This  lew  is  expressed  by  saying, 
in  the  language  of  Hume,  that  cverj-  mental  imprettion  has  its  idea. 
/"  Secondly :  These  Ideas,  or  secondary  mental  BtBtes,  are  excited  by 
rour  impresisionH,  or  by  other  ideas,  according  to  certain  laws  which 
[Are  cnlieil  haws  of  Association^  Of  these  laws  the  lirst  is,  that  simi- 
lar ideas  tend  to  excite  one  another.  The  second  is,  that  when  two 
impressions  have  been  frequently  experienced  (or  even  lliought  oO 
either  simultanenusly  or  in  immediate  succession,  then  whenever 
either  of  these  impressions  or  the  idea  of  it  recurs,  it  tends  to  excite 
the  idea  of  i  he  other.  The  tliird  law  is,  that  greater  intensity,  in  cither 
or  both  of  the  impressions,  is  equivalent,  in  rendering  them  oxcitubia 
by  one  another,  to  a  greater  frequency  of  conjunction.  These  aro  the 
Inws  of  Ideas :  upon  which  1  shall  not  enlarge  in  this  piece,  but 
refer  the  reader  to  works  profcsjtcdly  psychological,  in  particular  to 
Mr.  Mill'H  Analifiis  of  the  Phcntfmeaa  of  the  Human  Mind,  where  the 
prinripnl  laws  of  association,  both  in  themselves  and  in  many  of  their 
upplications,  are  copiously  exemplified,  and  ^vith  a  masterly  hand. 

Thetie  simple  or  elementary  Laws  of  Mind  have  long  been  ascer* 
isined  by  the  onlinary  methods  of  experimental  inquiry ;  nor  could 
they  have  boon  ascertained  in  any  other  manner.  But  a  cortnin  mim- 
bor  of  elementary  laws  having  thus  been  obtained,  it  is  a  fair  subject 
of  scientific  inqiiirj-  how  far  tiiome  laws  con  be  made  lo  go  in  explain- 
ing ibe  actual  plu^nomcna.  It  is  ob^■iouB  that  complex  Ibw«  of  thimghl 
and  feeling  not  only  mny,  but  must,  bo  geueralcO.  from  these  stniplf 
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laws.  [  And  it  ia  to  be  remarked,  that  the  case  a  not  always  one  of 
Comnoaitian  of  Causes:  the  cSbct  of  concurriti;;  caiit^eft  is  not  aUrays 
preasely  ilie  sum  uf  ihc  cfltiofs  of  thoac  causes  whon  separate,  nor  even 
always  an  effect  of  the  flamo  kindfWth  them.  Revert'iDg  to  ihe  din- 
tinction  which  occupies  so  prominent  a  place  in  tho  theory  of  induc- 
tion ;  the  \a\v9  of  lliu  plftiiioinetia  of  mind  are  amnctiinee  analogous  to 
mechanical,  hut  .lometiraeii  altio  to  chemical  laws.  When  many  im- 
jN-eesioDs  or  ideas  are  operating  in  tlie  mind  together,  there  sometimes 
takes  place  a  process  of  a  similar  kind  lo  chemical  combination. 
When  impressions  have  been  so  often  experienced  in  conjunction,  that 
each  of  ihem  culls  up  readily  and  instantnneously  the  ideas  of  tlie  whole 
group,  those  ideas  sometimes  melt  and  coalesce  into  one  another,  and 
appear  not  sovnral  ideas  but  one;  in  tho  same  manner  as  when  the 
MTon  prismatic  coloni  are  presented  to  tlie  eye  in  rapid  succotwion, 
tlie  sensation  produced  la  that  of  white.  Hut  as  in  this  last  case  it  is 
coTTCL't  to  say  tliat  the  seven  colors  when  they  rapidly  follow  one 
another  generate  white,  but  not  ihui  tbey  actually  are  white;  so  it 
appeal's  to  me  that  the  Complex  Idea,  formed  by  the  blending  together 
of  several  simpler  ones,  should,  when  it  really  appears  simple,  (lliat  is 
when  the  separate  elements  arc  not  cousciuutily  distinguishable  in  it,) 
be  said  to  rtsuUj'roM,  or  bo  generated  by,  tho  simple  ideas,  not  to  con- 
tut  of  them.  Our  idea  of  an  orange  really  contitt*  of  the  simple  ideas 
of  a  certain  color,  a  certain  fonn,  a  ceitain  taste  and  smell.  &c.,  be- 
cause we  ran  by  intorrogaring  our  rxmscioiisness,  perceive  all  these  ele- 
tnonts  in  the  idea.  But  we  canwit  perceive,  in  so  apparently  simple  a 
feeling  as  our  perception  of  the  shape  of  an  object  by  thn  eye,  all  lliat 
multitude  of  ideas  denved  from  oilier  Bcnsfs,  wlilmut  which  it  is  well 
ascertaiued  that  no  such  visual  pcrceptifin  would  ever  have  had  exist- 
ence ;  nor,  in  our  idea  of  Extension,  can  we  di»co>t;r  those  elementary 
idoaij  of  resistance,  derived  from  our  muscular  frame,  in  which  Dr, 
Brot\*n  has  rendered  it  highly  probable  that  the  idea  originates.  These 
therefore  arc  cases  of  mental  chemistry  :  in  which  it  is  proper  to  say 
that  tho  simple  ideas  generate,  rnther  than  that  they  compose,  the  com- 
plex ones. 

With  respect  to  all  ilio  other  constituents  of  tho  mind,  its  belief, 
its  Bbscniser  conceptions,  its  sentiments,  emotions,  and  volitions ;  there 
are  some  (among  whom  are  Haitley,  and  tho  author  of  the  Analysis) 
who  think  that  the  whole  of  these  are  generated  from  simple  ideas  of 
sensation,  by  a  chemistry  similar  to  that  which  wo  have  just  excmpli- 
fiod.  I  am  unable  to  satisfy  myself  that  this  conclusion  is,  in  the  pres- 
ent state  of  our  knowledge,  fully  mado  out.  In  many  casea  I  cannot 
even  perceive,  that  the  line  of  argument  adopted  has  much  tendency 
til  establish  it.  The  philosophers  lo  whom  I  have  referred  have,  in- 
deed, cnnclusivoly  shown  that  there  u  such  a  thing  as  mental  rlicmis- 
tT)* ;  that  the  heterogeneous  nature  of  a  feeling,  A,  considered  in 
rclulioii  lo  B  and  C.  is  no  conclusive  argument  against  its  being  gener- 
ated frcim  B  and  C  Having  proved  tliis,  they  proceed  to  show,  that 
where  A  \n  found,  B  and  C  were,  or  may  have  been,  present,  and  why 
thcvefbre,  they  say,  should  not  A  have  been  generated  from  B  and  C  1 
But  even  if  this  e\'idence  wo^e  carried  to  the  highest  degree  of  rom- 
pteti.iies8  which  it  admits  of;  if  it  were  shown  that  cerlam  groups  of 
associated  ideas  not  only  might  have  been,  but  actually  wore,  present 
whenn\'H]'  the  more  recondite  mental  ieeling  was  experienced ;  this 
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.▼ouUI  ftmount  only  to  the  Method  of  Agreement,  and  couM  not  |/nm 
cnusaiion  until  conlirmed  by  the  more  conclunh'e  evidence  of  tlio 
Method  of  DiffRmiico.  If  iho  question  be  wbclbor  Bcliof  in  a  mere 
cam  of  cloat!  Bssociution  of  ide^tt  would  be  necessary  tu  examine 
ex  pen  menially  if  it  be  true  thnt  any  ideas  whnlever,  provided  tbey  arv 
associated  tngothor  with  tho  required  degrefe  of  cloocnesi,  ar«  bu£S- 
cient  to  give  rise  lu  belief.  If  the  inquiry  bo  into  the  origin  of  moral 
fcelingit,  the  feelingn  for  example  of  moral  reprobation,  the  first  step 
muKt  be  to  compare  all  the  varietiea  of  actions  or  states  of  misd  whicii 
arc  ever  morally  disapproved,  and  t)Oe  whetlici'  iii  all  these  cases  it  con 
be  tihown  that  the  ac-tion  or  aiute  of  mind  had  become  ctmoected  by 
amtofiation,  in  the  disapprovinf;  mind,  ^vith  some  particular  claas  of 
hateful  or  dingusting  ideiu» ;  and  llie  method  employed  ia,  thus  far,  that 
of  Agreement,  IJut  ihits  Ik  m»t  enough.  Supposing  this  proved,  we 
muRi  try  further,  by  the  Method  of  Difference,  whether  this  particular 
kind  of  hateful  or  disgusting  idea:i,  when  it  bccomeu  o^siH-iated  with  an 
action  prcviou»ly  indiRereiU,  will  render  that  action  a  subject  uf  moral 
dijtappi-oval.  If  this  question  can  be  answered  in  the  aflirmatire,  it  ifl 
shown  to  be  u  law  of  the  human  mind,  that  an  association  of  that  par- 
ticular description  IS  the  gem^rating  cause  of  moral  reprobation.  Hut 
these  experiment-*  have  cither  never  been  tried,  or  never  with  the  de- 
gree of  precision  indispensable  for  conclusiveness;  and,  considering 
the  difficulty  of  accurate  experimentatinn  upon  the  human  mind,  i|  wiU 
probably  be  long  before  they  ure  so. 

It  is  further  to  bo  remembered,  that  even  if  all  which  this  tlicory  of 
mental  phenomena  contends  for  could  be  proved,  we  should  not  be  tho 
more  enabled  to  resolve  tho  laws  of  the  more  complex  feelings  into 
those  of  the  simpler  ones.  Tho  generation  of  one  class  of  mental 
phenomena  from  another,  whenever  it  can  Ih)  made  out,  is  a  highly 
interesting  fact  in  psychological  chemistry ;  but  it  no  more  supersedes 
the  necessity  of  an  experimental  study  of  tho  generated  phenomenon, 
than  n  knowlt'dgc  of  the  proju'rttes  of  oxygen  and  Kulphur  enables  us 
to  deduce  thone  of  sulphuric  acid  without  speriHc  observation  and  ex- 
periment. Whatever,  therefore,  may  he  the  final  issue  of  the  attempt 
to  account  for  the  origin  of  our  judgments,  our  desires,  or  our  volitions, 
fVom  simphn*  mental  phenomena,  it  is  nor  tho  less  impemtive  to  ascer- 
tain the  sequences  ol  the  complex  phenomena  themselves,  by  special 
stmly  in  coufonnity  to  (he  canons  of  Induction.  Thus,  in  respect  of 
Belief,  the  psychologist  will  always  have  to  inquire,  what  beliefs  we 
have  intuitively,  and  Bcrurding  to  what  laws  one  belief  producfM 
another ;  what  are  the  laws  in  virtue  of  which  one  thing  is  recognized 
by  the  mind,  either  rightly  or  erroneously,  as  ondenco  of  anocher 
thing.  In  regard  to  Dejiirc,  lie  will  examine  what  ohiecis  we  desiro 
natiindly,  and  by  what  causes  wo  are  made  lu  desire  things  originally 
indifferent  or  even  disagreeable  to  as ;  and  so  foiih.  It  may  be  re- 
mai'lied,  that  the  general  laws  of  association  prevail  among  these  more 

'    intricate  states  of  mind,  in  the  same  manner  as  among  the  simpler 
ones.     A  desire,  an  emotion,  an  idea  of  the  higher  order  of  abstrac- 

L   lion,  e\*en  our  judgments  and  volitions  when  tlicy  have  become  habitual, 

\  are  called  up  by  association,  according  to  precisely  the  sanie  laws  as 

^  Dur  simple  ideas. 


I 


I 
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^  4.  In  the  course  of  these  mqairies  it  will  be  natural  and  neceaser^ 


LAWS   or   MIMD. 


6S6 


[o  examine,  how  far  the  productinn  of  one  dtate  of  miml  by  another  )i> 
inBuenced  by  any  ossignoDle  Btate  of  bod^.  The  cammonest  obscrva- 
lion  shows  llmt  »titrerent  minds  are  sust-eplihle  in  very  diflL-rent  dcj^tt-oa 
to  the  action  of  the  name  psychological  causes.  The  idea,  f<ir  example, 
of  a  given  desirable  object,  will  excilo  in  different  minds  very  dificrtJDt 
•degreea  of  intensity  of  desire.  The  same  subject  of  nioditatiuri,  jirc- 
tented  to  dilfurent  rainda,  wit)  exctto  in  them  very  unequal  degrees  of 
intellectual  action.  These  diflerenceo  of  mental  nuscoplibility  in  dif- 
ferent individuals  may  be.  ^rsr,  original  and  ultimate  fact*,  or.  tnondiy, 
they  may  be  conncquonccs  of  the  previous  mental  history  of  those  in- 
dividuals, or,  thirdly  and  lastly,  lliey  may  depend  upon  varieties  of 
physical  organization.  That  tlie  previous  mental  history  of  tlto  indi- 
viduals must  hare  soma  share  in  producing  or  in  modiiying  the  whole 
of  tlicir  present  mental  character,  is  un  inevitable  con>»e{}ucncc  of  Uim 
laws  of  mind  ;  but  that  differences  of  bodily  stnictnre  also  cooperate, 
is  die  assertion  not  only  of  phrenologists,  but,  to  a  greater  or  lcs» 
extent,  of  all  phy-tiolu^ials  who  lay  any  stress  upon  tlie  maguiludo  of 
the  hemtftphercrt  of  the  brain,  indicated  by  the  facial  angle,  m  a  meas* 
ore  of  natural  intolligencOf  or  upon  lemperarooDt  aa  a  source  of 
moral  and  emotional  peculiarities.        , 

WHiat  portion  of  those  assertions  The  physiological  school  of  pBychnl- 
ogists,  wuuthcr  j)lirenologistfl  or  otherwise,  have  either  succeeded  in 
establishing,  or  shown  ground  for  supposing  it  possible  to  establish 
hereafter,  I  would  not  undenake  to  say.  Nor  do  1  believe  that  the 
inquiry  will  be  brought  to  a  satisfactory  issue,  while  it  is  abandoned, 
aa  unfortunately  it  \\aa  hitherto  been,  to  phyiiiologistd  who  have  no 
adequate  knowledge  of  raontal  lawe,  or  pychologisis  who  bove  no 
sufficient  acquaintanr«  with  physiology. 

It  is  certain  that  the  natunu  differences  which  really  exist  in  the 
mental  prodi.^posi lions  or  susceptibilities  of  different  persons,  are  often 
not  unconnected  with  diversilie*  in  iheir  organic  constitution.  But  it 
does  nut  ihercforo  follow  that  these  rwganic  differences  must  in  all 
cases  influence  the  mfiuial  phenomenadircctly  and  immediately.  They 
may  often  affect  them  through  the  medium  of  their  psychological 
causes.  For  example,  the  idea  of  some  particular  ploaeure  may  excite 
in  different  persons,  e\*en  independently  of  habit  or  education,  very 
different  strengths  of  desire,  and  this  may  be  the  effect  of  their  dif- 
ferenl  degrees  or  kinds  of  ner\'au3  susceptibility ;  but  these  organic 
differences,  we  must  rememlH^r,  vnW  render  the  pleasurable  i^ensaiion 
itself  more  intense  in  one  of  these  persona  than  in  the  other;  so  that 
the  idea  of  the  pleasure  will  also  be  an  intenser  feeling,  and  will,  by 
the  operation  of  mere  mental  laws,  excite  an  intenser  dcnire,  without 
its  being  necessary  to  suppose  that  the  desire  itself  is  directly  indu- 
cnced  by  tbe  physical  peeuliarily.  As  in  this,  so  in  many  cases,  such 
differences  in  the  kind  or  in  tlie  intensity  of  the  physical  sensationit  a--i 
must  necessarily  result  from  differences  of  bodily  organization,  will  of 
themselveii  arroiiiit  for  many  differenren  not  only  in  the  degree,  but 
ewen  in  tbe  kind,  of  the  other  mental  phenomena.  So  true  is  this,  that 
even  different  f/u^iUtirt  of  mind,  different  typos  of  mental  character, 
will  naturally  be  produced  by  mere  differences  of  intensity  in  the  sen- 
sations generally.  Thi^  truth  is  su  well  exempHBed,  and  in  so  short  a 
compass,  in  a  verv  able  essay  on  Dr.  Priestley,  mentioned  in  a  former 
chapter,  that  I  think  tt  right  to  quote  the  passage  : — 
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"Tbe  sc'iifiutiotis  wliicl)  fuT-ii.  ilie  elements  of  all  kiiowledgo  are 
roceiveil  cither  niinultanenuhly  or  Huccossivdy ;  whuti  Acveral  ar« 
received  BUnultancously,  us  Oio  emull,  the  Uu'te,  tbc  culur,  the  form, 
&c.,  vf  a  I'ruili  their  a«Micuidon  together  constitutes  our  idea  of  an 
object;  wlion  received  eucce^Birely,  their  aasaciation  makcn  up  the 
iilca  of  an  event.  Anythiit|b;.  then,  which  favors  the  luciociittioni}  of 
synchronous  ideaH,  v^ill  tend  to  produce  a  kuowledge  of  nbjecid,  a 
perception  of  qualitiu3 ;  wlule  anything  which  fuvars  association  in  the 
BuccessivLt  order,  will  tend  to  produce  a  knowledge  of  events,  uf  the 
order  of  occurrences,  and  of  the  connexion  of  cause  and  eflect :  in 
other  words,  in  the  ono  case  a  perceptive  mind,  with  a  disGrinunatrve 
ieeling  of  the  pleasurahlo  and  painful  properties  of  things,  a  souse  of 
the  grand  and  the  beautiful,  ^vill  be  the  result :  in  the  other,  a  mind 
attentive  to  tlic  muvemcnttt  and  phenomena,  a  mtiociiiutive  and  philo- 
sophic inu-tlect.  Now  it  is  on  acknowledged  primiplo,  that  all  setua- 
tions  experienced  during  thL*  preaciicu  uf  any  rivid  impression,  becomo 
Urougly  associated  with  it.  aiiu  with  each  other ;  and  does  it  not  fononr, 
that  the  synchronous  feelings  of  a  sensitive  cnnstituiion  (i.e.  tbe  one 
which  has  vivid  impressious}  will  be  more  iutimatcly  blende<l  than  in 
a  dilTercntly  formed  mind  /  If  thii;  suggestion  has  any  foundation  in 
tnitli,  it  ]ead&  to  an  inference  not  unimportant;  that  where  nature  has 
endowed  au  individual  with  gi-eat  original  susceptibility,  be  will  proba- 
bly be  distint^uishcd  by  fondness  for  natural  btbiory,  a  relish  for  the 
beautiful  and  great,  and  mural  enthusiasm ;  where  there  is  but  a 
nicdiociity  of  sensibility,  a  love  of  science,  of  abstract  truth,  with  a 
duticioncy  of  taate  and  of  fervor,  h  likely  to  be  the  result." 

\Vu  sec  &um  this  exumple,  tliat  when  the  gencnil  laws  of  mind  are 
more  accurately  known,  and  above  all.  more  skillfully  applied  to  iho 
detailed  explanaiiun  of  mental  peculiarities,  ibcy  will  account  fur  many 
more  of  tliose  peculiarities  than  is  onlinarily  supposed.  1  by  nomciuu 
seek  to  imply  from  this  that  tliey  will  account  fur  all ;  but  that  \vhich 
remains  to  be  otherwise  accounted  for  is  merely  a  residual  phenoraenon; 
and  thciimountofihe  residue  cauonlyhe  determined  by  persons  alroadv 
familiar  with  the  oxnlaualiuu  of  pheimuiena  by  psychological  lawn. 

Oil  the  other  hana,  it  is  equally  clear  that  when  physiologists,  taking 
into  account  tlie  whole  animal  creation,  attempt,  by  a  judicious  appG- 
cation  of  the  Method  of  Concomitant  Variations,  grounded  chiefly  no 
extreme  cases,  to  eMablish  a  connexion  between  the  strength  of  differ- 
out  mental  propcU5itie5  or  cnpuciticy  and  the  proportional  or  absolute 
magnitudes  of  difforom  regions  of  the  brain  ;  the  evidences  which  are 
or  may  be  produced  in  suppoit  of  this  pretension,  ought  to  be  Inkou 
into  iH^rious  cwnnideratiou  by  |»aychologi8lB,  Nor  will  tJiis  part  of  tlio 
srionce  of  mind  be  ever  cleared  np,  until  those  eridencee  »ba1l  be  uot 
only  sifted  and  analyzed,  but,  when  neceesar}',  added  to  and  completed, 
by  poi-sons  sufiicieiiily  versed  in  psychological  lawa  to  be  capable  of 
discnminating  how'much  of  each  phenomenon  such  laws  will  suffice  to 
explain. 

Even  admitting  the  influenco  of  cerebral  conformation  to  bo  as  great 
as  ia  conlendcd  for,  it  would  still  be  a  question  how  far  the  eembm] 
development  determined  the  pi-upeiutity  itself,  and  how  far  it  only  acted 
by  modUylng  the  nature  and  degix-e  of  the  aensations  on  wluch  the 
propensity  may  bo  psychologically  dependent.  And  it  is  certain  thai, 
m  human  beings  at  least,  ditlbrenccs  in  education  and  in  outward  c'lr- 
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cunuiHncRs,  togetbor  with  phyucal  diflbrencM  in  the  aetaadoas  prwlu* 
ced  ID  dilTerciit  uidivitlualu  by  Uio  same  external  or  interim^  cause,  ar« 
capable  of  accouuring  ibr  a  far  greater  portion  of  character  tlian  is 
auppoMid  even  by  the  moat  moderate  phrenologists.  There  arc,  how- 
ever, mmiy  muittul  facta  which  du  nol  seom  tu  admit  of  this  mode  of 
explanation.  Such,  to  take  the  stnmg^itat  ca«o,  are  tlte  various  iiistiucU 
of  auimahir  the  portion  of  human  miture  which  correspundfi  tu  thcwe 
instincts.  No  mode  has  been  suggested,  even  by  way  of  hypothesis, 
in  which  Lhese  can  receiro  any  satisfactory,  or  cren  plausible,  oxplir- 
nolioTi  from  psycliulogicul  causes  alone  ;  and  thoy  muy  probably  bo 
found  to  have  a»  posirive,  and  even  perhaps  as  direct  and  immediate,  a 
connexion  with  physical  condibons  of  the  brain  and  nerves,  as  any  of 
our  mere  BeiutBtioiut  have. 

How  much  jQirther  thia  remark  might  be  extended,  I  do  not  pretend 
to  determine.  [My  object  i^  not  to  establish  the  doctrines,  but  to  dls* 
crimiuute  ilic  true  >lviluid,  of  mcuial  science ;  and  tliis,  so  far  as 
regards  the  establishment  of  the  general  and  elementary  laws,  may  bo 
considered  to  be  sufficiently  accomplished,    j 
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OP  STBOLOOT,  OS  TUB   SCIBKCE  OP  IHE  FOBUATION  OP  CRARAOTBB. 

§  1.  TitK  LuwH  of  Mind,  as  characterized  in  the  preceding  chapter, 
constitute  the  uuiversal  or  abstract  portion  of  the  philosophy  of  human 
nature;  luid  till  the  various  trutlu)  of  common  experience,  constituting 
ti  practical  knowledge  of  mankind,  must,  to  the  extent  to  which  they 
are  triiUis,  be  results  or  consequences  of  these.  Such  familiar  maxims* 
when  collected  d  poxieriori  iiuin  observation  of  life,  occupy  among  the 
truths  of  the  science  the  place  of  wl^at,  in  our  analysis  of  Induction, 
have  so  often  been  spoken  of  under  the  title  of  Empirical  Laws. 

An  Empirical  Law  (it  will  be  remembered)  is  an  unifunuity,  whether 
of  succession  or  of  coexistence,  which  holds  true  in  nil  instances  wltliin 
our  limits  of  observation,  but  is  not  of  a  nature  to  aiford  any  assurance 
that  it  would  hold  beyond  those  limits  ;  either  because  the  consequent 
is  not  really  the  eflecc  of  the  antecedent,  but  forma  part  along  with  it 
of  a  chaiu  urclTecis.  flowing  fmni  prior  causes  not  yet  asccriamcd;  or 
because  there  is  grnnnd  to  believe  that  the  sequence  (though  a  case  of 
causation)  is  resolvable  into  simpler  sequences,  and,  depending  there- 
fure  upon  a  criiicurrencu  of  several  naturul  ageucies,  is  exposed  to  an 
tinkuowii  mitttitndo  (if  possibilities  of  counteraction.  In  other  words, 
an  empirical  law  is  a  generalization,  of  which,  not  content  with  finding 
it  true,  wo  ore  obliged  to  ask,  why  is  it  true  I  knowing  that  its  truth  is 
not  absolute,  hut  depends  upon  some  more  general  conditions,  and  that 
it  can  only  be  reliud  on  in  tHj  £oi'  as  there  is  ground  of  assurance  that 
those  conditions  are  n-alized.  ^ 

Now,  the  observations  concerning  human  affairs  collected  from  com- 
mon experience,  ait:  precisely  of  this  nature.  Even  if  tliey  were  uni- 
Verbally  and  exactly  true  witliin  the  hounds  of  expciience,  which  ihcy 
never  are,  still  they  are  not  the  ultimate  laws  of  human  iiciion ;  ihey 
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arc  not  the  principles  of  human  nature,  but  resuks  of  those  pnneiplca 
under  the  circumstBnces  in  which  muukind  have  happened  to  be  placed. 
'When  die  Psolmitit  "eaid  in  his  wrath  that  all  men  arc  liars,"  he  enun- 
ciaiftl  what  in  Aoma  ttgcB  and  couniries  is  bume  out  by  ample  expen- 
onco;  but  it  lit  not  u  law  of  titan's  uoiure  to  lie;  though  it  ts  one  c^  the 
eopMqoenceB  of  the  lawn  of  hi&  nature,  diat  the  habit  of  lying  is  oeariy 
tuavMsal  when  certain  external  circunutancea  exist  universally,  espe 
cully  cirrumstaneeft  productive  of  habitnal  distrust  and  fear.  When 
die  rharartcr  of  the  uld  is  asserted  to  be  cautioua,  and  of  the  young 
impetuous,  this,  ngain.  h  but  an  empirical  law;  for  it  is  not  bec&oao  of 
thoir  youth  that  the  young  arc  impetuous,  nor  because  of  iheir  age  tb«t 
the  old  aro  cautious.  It  is  because  the  old,  during  their  many  ye«r»  of 
life,  have  generally  had  much  experience  of  its  various  erila,  and  haring 
suffined  or  seen  othen  suffer  much  t'roin  incautious  exposure  lo  them, 
have  acquired  auociationi  favorable  tu  circumspection :  wliite  tho 
young,  as  well  from  the  &b»enco  of  similar  experience  as  from  the 
greater  strength  of  the  inclinations  which  tempt  them  into  danger, 
y  expose  themselves  to  it  more  readily.  Here,  tlicn,  is  the  erpUuuUiait 
lof  the  empirical  law  ;  here  are  the  condititms  which  ultimately  deter> 
mine  whether  tbe  law  holds  good  or  not.  If  an  old  man  has  not  been 
oftener  than  most  young  men  iu  contact  with  danger  and  difficulty,  he 
will  be  eaually  incautious :  if  a  youth  has  not  stronger  passions  than  an 
old  man,  (le  probably  will  be  as  Itttlo  enterprising.  Tho  empirical  law 
/  derives  whatever  truth  it  has,  from  the  causal  laws  of  which  it  is  a 
consequence.  If  wu  know  those  laws,  we  know  what  are  tho  limits  to 
llie  dcrivalive  law  :  while,  if  we  have  not  yet  accounted  for  the  empir- 
ical law — if  it  rests  only  upon  observation — there  is  itn  safety  in  upply- 
incr  it  fur  beyond  the  limits  of  time,  place,  and  cinnimstancc,  in  which 
thn  observations  were  made.  _, 

,  The  really  8<*icniific  tniihs,  then,  are  not  these  empirical  laws,  but 
(the  rauf^al  laws  which  explain  them.  The  cmpiricol  laws  of  those 
phenomena  which  depend  on  known  causes,  and  of  which  a  general 
theory  tan  therefore  bo  constructed,  have,  whatever  may  bo  dieir 
value  in  practice,  no  other  function  in  science  than  that  of  verifying 
the  conclusions  of  theory.  Still  more  must  this  1m3  the  case  when  most 
of  tlie  empirical  laws  amount,  even  within  the  limits  of  obsctratioii. 
only  to  approximate  generalizations.  _> 

§  S.  This  however  is  not,  so  much  as  is  sometimes  snppofled.  a  pe- 
culiarity  of  tlu.*  scJL'nces  called  mora).  It  is  only  in  tho  simplest' 
branches  of  science  that  empirical  laws  are  ever  exactly  true ;  and 
not  always  in  those.  Astronomy,  for  example,  is  the  simplest  of  all 
the  sciences  which  explain,  in  the  concrete,  the  actual  course  of  natu- 
ral events.  The  causes,  or  forct^s,  on  which  astronomical  phenomena 
depend,  are  fewer  in  number  than  those  which  determine  any  other  of 
the  groat  phenomena  of  nature.  Acrordinglv.  as  each  effect  resales 
from  the  conflict  of  but  few  causes,  a  great  degree  of  regularity  and 
imtformity  might  be  expected  to  exist  among  the  effects ;  and  such  is 
really  the  case :  they  have  a  6xed  order,  and  rntiim  in  cycles.  But 
propositions  which  should  express,  with  absolute  corrorrness,  all  tlie 
successive  positions  of  a  planet  ontil  the  cycle  is  completed,  wotild  be 
of  almost  unmanageable  complexity,  and  could  be  obtained  from  the- 
ory alone.     Tlie  generalizations  which  can  be  collected  on  the  subject 


BTUOLOOr. 


A9Q 


from  direct  olMervatiun,  even  eucb  m  Kepler's  law,  are  iner«  npprnx 
imatioim:  the  plaaeu,  owing  (u  their  portorbatiuns  by  ooe  BDothex,  do 
not  move  ia  exact  eUipsos.     Thus,  even  in  astronomy,  perfect  exact' 
uesa  in  the  mero  cmptrical  laws  is  not  to  bo  looked  for;  mach  less, 
then,  in  more  complex  subjects  of  inquiry.  • 

The  fianie  example  sbow^a  how  little  ran  be  inferred  against  tha 
univursality  or  wen  thu  sinrijilicity  of  the  ultimate  laws,  from  the  im- 
posiibility  of  e«tabli«hing  any  but  approximate  empirical  laws  of  the 
oflectd.  The  laws  of  causation  according  to  which  a  class  of  phenom- 
ena arc  produced  may  b«  very  few  and  eiinplG.  and  yet  ihc  effects 
tliemitelved  may  be  so  various  and  txmiplicatcd  that  it  shall  he  impossi* 
hie  to  trace  any  regularity  whatever,  extending  completely  through 
them.  For  thu  phenomena  in  question  may  bo  of  an  eminently  modi 
fiablo  cbaractor ;  insomuch  that  innumenLble  rircumtitancce  are  cnpa* 
ble  of  influencing  tlio  eSuct,  although  they  may  all  do  it  according  to  a 
very  small  uumber  of  laws.  Suppooe  that  all  which  passes  in  the  mind 
of  man  i*  determined  by  a  few  simple  laws:  still,  if  those  laws  be  such 
that  there  is  not  one  of  the  facts  surrounding  a  human  being,  or  of  the 
events  which  happen  to  him,  that  does  not  mfluonco  in  some  mode  or 
degree  his  subsequeut  mental  history,  and  if  tho  circumatancea  of  dif- 
ferent human  bcmgs  are  extremely  difTercut,  it  will  be  no  wonder  if 
fery  few  propositions  can  be  made  respecting  the  details  of  their  con- 
duct or  feelings,  which  will  be  true  of  uU  mankind. 

Now,  witliout  docidinj!  whether  the  ultimate  laws  of  our  menial  nature 
are  few  or  many,  it  is  at  least  certain  that  they  ore  of  the  above  descrip- 
tion. It  is  certaiu  that  our  mental  otutes,  and  our  mental  capacities 
and  suACcpiibiliiies,  are  modified,  cither  for  a  time  or  permaiieniiy,  by 
BWrythiiig  which  happens  to  us  in  life.  Considering,  therefore,  how 
much  these  modifying  causes  differ  in  the  case  of  any  two  individuals, 
it  wuuld  be  unreasonable  to  oxpecl  that  the  empirical  laws  of  the  hu- 
man mind,  the  generaJizatJons  we  make  respecting  the  feelings  or  ac- 
tions of  mankind  without  reference  to  the  causes  tliat  determine  them, 
should  be  anything  but  approximate  generalizations.  They  are  the 
common  wisdom  of  common  life,  and  as  such  arc  invaluable ;  espe- 
cially as  they  are  mostly  to  be  applied  to  cases  not  very  dittsimilar  to 
thoHO  irnm  which  tfauy  were  collected.  But  if  maxims  of  this  sort,  col- 
Wctcd  &om  Kuglisfamcn,  come  to  be  applied  to  Frenchmen,  or  col- 
ectcd  from  the  present  day,  are  applied  to  past  or  future  generations, 
they  are  apt  to  be  very  much  at  fault.  Unless  wo  have  resolved  the 
empirical  law  into  the  laws  of  the  causes  upon  which  it  depends,  and 
aitcenained  that  those  cansos  extend  to  the  case  which  we  have  in 
view,  there  can  be  no  rolianco  placed  in  our  inferences.  For  every 
individual  ia  surrounded  by  circumstances  diffcront  from  tlioso  of  every 
other  individual ;  every  nation  or  generation  of  mankind  fi-om  every 
other  Dutiou  or  generation :  and  none  of  these  differences  are  without 
their  influence  in  f()rming  a  different  typo  of  character,  'lliere  is,  in- 
deed, also  a  certain  general  resemblance;  but  peculiaridee  of  circum- 
stances are  continually  constituting  exceptions  even  to  the  propositions 
which  are  true  iti  the  great  majority  of  cuses. 

Although,  bowDvor,  tliere  is  scarcely  any  mode  of  feeling  or  conduct 
which  is,  in  the  absolute  sense,  common  to  all  mankind;  and  though 
the  generalizations  which  assert  that  any  given  variety  of  conduct  or 
feeling  will  bo  found  uuiveniallv  (however  nearly  they  may  approxi* 
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male  to  truth  whhin  given  limits  of  ubflervaticin),  will  oe  co&Hidcrctl  of 
flciontific  proposititrns  by  no  one  wbu  is  at  all  I'amiliar  with  i^rioniiHi,- 
invesligatioH  ;  yci  alt  raoileii  of  feeling  and  conduct  met  with  nmong 
ninnkind  have  causes  which  pt-oducc  them;  and  iti  lite  pr<i|H)hitiunH 
wbirh  EtsaigD  thuee  causes  wilt  bo  found  ihc  explanation  ol  the  enipiri- 
col  laws,  and  the  limiting  principle  of  nur  reliance  on  ihem.     Men  du 
not  all  feel  and  act  alike  in  tlie  aunic  circumslBQCCtt;  liul  ll  itt  pi>s«ibic 
to  determine  what  makes  one  man,  in  a  given  position,  feel  or  iict  tn 
I  one  way,  another  in  another;  hnw  any  given  mode  of  feeling  and  con- 
tduct,  compatible  with  the  general  lawa  (pliy»icul  and  mental}  ufliuinnn 
^oiure,  has  been,  or  may  be,  formed.     In  other  words,  mankimi  liave 
/not  one  universal  character,  bat  tlicro  extat  universal  laws  of  the  For* 
I  mation  of  Character.     And  since  it  ifl  by  theHi  lawn,  combined  with 
.  the  facts  o(  each  particular  cose,  that  the  whole  of  the  plienomena  of 
.  human  action  and  feeling  are  produced,  it  ia  upon  tlieite  that  e%'er7 
rational  attempt  to  construct  the  Hcienco  of  humun  nature  in  the  con- 
crete, and  for  practical  purpoitcB,  must  proceed. 

^  3.  The  laws  then  of  the  formation  of  character  being  the  principal 
object  of  acicntific  inquir)'  into  human  nature,  it  remains  !o  detennme 
the  method  of  investigation  beat  titled  for  ascertaining  them.  And  the 
logical  principles  according  to  which  this  question  is  to  be  decided, 
must  be  thoM!  which  preside  over  evcrv  other  attempt  to  inve.'jtigate 
the  laws  of  very  complex  phenomena.  For  it  is  evident  that  both  the 
character  of  any  human  bein^,  and  the  aggregate  of  the  circumtjtunrea 
by  wliich  that  character  has  been  formed,  are  fads  of  a  high  order  of 

compleiiiy.  Now  lo  such  casei  we  have  seen  that  the  Hgducdro 
Mclhodt  setting  out  from  general  laws,  and  verifying  their  cunsc- 
queDCCA  by  spocitic  experience,  is  alone  applicable.  The  grounds  of 
this  great  logical  doctrine  have  formerly  been  staled  :  and  its  truth 
wilt  derive  additional  support  from  a  brief  examination  of  the  special)- 
lies  of  the  present  case. 

There  are  only  two  modes  in  which  laws  of  nature  can  be  ascer- 
tained ;  deductively,  and  exporimenlnlly  :  including  imder  the  denomi- 
nation of  experimental  inquiry,  obserA'ation  as  well  as  artificial  exj>eri- 
tnent.  Are  the  laws  uf  the  fumiation  of  character  susccplible  of  b 
satisfactory  investigation  by  the  method  of  experimentation  ?  Kvi* 
dontly  not ;  because  even  if  we  suppose  unlimited  power  of  varying 
the  experiment,  (winch  is  abslractemy  possible,  though  no  one  but  on 
oriental  despot  either  hax  ihat  power,  or  if  lie  had,  would  be  disjxMted 
lo  exercise  it,)  a  still  more  essential  condition  is  wanting  :  tlio  power  ot 
performing  any  of  the  experiments  with  scientific  accuracy. 

The  instances  requisite  for  the  prosecuiimi  of  a  directly  expeiimmia) 
inquiry  into  the  formation  of  rharacter,  would  bo  a  number  of  human 
beingft  to  bring  up  and  educate,  from  infancy  to  mature  age.  And  to 
peribnn  any  one  of  these  experiments  with  sciemitic  jjroprieiy,  it  would 
be  necessary  to  know  and  record  every  sensation  or  impression  received 
by  the  young  pupil  from  a  period  long  before  it  could  speak ;  includ- 
ing its  own  notions  respecting  the  BOorcM  of  all  those  sensations  and 
impressions.  It  is  not  only  impoassble  to  do  this  completely,  but  even 
to  dn  so  much  of  it  as  should  constitute  a  tolerable  appruximation. 
One  apparently  trivial  cirrumstance  which  eluded  our  vigilance,  might 
let  in  a  train  of  impressions  and  associations  sofiicienl  to  vitiale  the  ex 


BTHOLOHk. 


Ml 


perimcnt  or  an  authontic  exhibition  of  the  tf0ects  flomiig  from  givea 
causes.  No  one  who  has  sui&cieutly  reflected  on  eilucaiion  is  igna* 
rant  of  thi«  ti-uih;  and  whoever  has  not,  will  find  it  most  iiitttructivuly 
illusCrated  in  tbc  writings  of  RoUMoau  and  Helvedus  on  that  great 
eubjucL 

Under  this  impossibility  of  studying  the  laws  of  iho  forinotion  uf 
character  by  experiments  purposoly  contrived  to  elucidate  them,  there 
reraiiiiis  the  rusuurco  ofeimplu  ubstirvalion.  But  if  it  be  impossible  to 
aiicertain  the  influencing  rircumsiaiices  with  any  approach  to  coniplutc- 
Dcss,  even  when  we  have  the  shaping  of  ihem  ourselvcH,  much  more 
impossible  is  it  when  the  cases  are  further  removed  from  our  obsen'a- 
tioii,  and  altogether  out  of  our  control.  Consider  the  difficulty  of  the 
Tery  tirat  stop— of  a^ertaining  what  actually  is  ilio  character  of  the 
individual,  in  oacb  particular  case  that  we  examine.  There  lu  hardly 
any  person  living,  concerning  some  essential  part  of  whose  character 
there  are  not  diflerences  of  opinion  even  among  his  intimate  acquaint 
ancu  :  and  a  single  action,  or  conduct  continued  only  fur  a  short  time, 
goes  n  very  little  way  indeed  towards  ascertaining  it.  We  can  only 
make  our  observations  in  a  rough  way.  and  en  maatt ;  not  attempting 
to  ascertain  completely,  in  any  given  instance,  wliat  character  han  been 
fonned,  and  still  less  by  what  causes  ;  but  only  observing  in  what  »tate 
of  previous  circumstances  it  is  found  that  certain  marked  mental  quali- 
ties or  deficiencies  qficncst  exist.  These  conclusions,  besides  that  they 
are  mere  approximate  generalizations,  deserve  no  reliance  even  as 
ftuch,  unless  the  instances  are  RuiFiriently  nuraoroius  to  eliminaie  not 
only  chance,  but  every  accidental  circumatancu  in  which  u  number  of 
the  cues  examined  may  happen  to  have  resembled  one  another.  So 
numerous  and  various,  raoreo%'or,  uro  the  circumstances  which  iiirra 
indixidiial  rhoi-ncter,  that  the  c-onsequcnce  of  any  particular  combina- 
tion is  hardly  ever  some  definite  and  strongly  marked  character,  always 
fuund  where  that  combinaiion  exists,  and  not  otherMrise.  What  is  ob- 
tained, even  after  the  most  extensive  and  accurate  obscr^'ation,  is  mere- 
ly a  comparative  result ;  as  for  example,  that  in  a  given  number  of 
Frenchmen,  taken  indiscriminately,  there  will  be  found  more  persons 
of  a  particular  mental  tendency,  ajid  fewer  of  the  contrary  tendency, 
than  among  an  0(|ual  number  of  Italians  or  EngHsfa,  similarly  token ; 
or  thus :  of  a  hundred  frenchmen  and  an  equal  immbor  of  Englishmen, 
iiurly  selected,  and  arranged  according  to  the  degr**o  in  which  they 
possess  a  particular  quality,  each  number,  1,  2,  3,  &c.,  of  the  one  sencs, 
will  flurpnsR  in  that  (juality  the  corresponding  number  of  the  other. 
Since,  therefore,  the  comparison  is  not  one  of  kinds,  but  of  ratios  and 
degrees;  and  since  in  pnraortiou  as  the  difTeronces  are  slight,  it  re- 
quires a  greater  number  of  instances  to  eliminate  chance;  it  cannot 
often  happen  to  any  one  to  know  a  ^ullicient  number  of  cases  with  the 
accuracy  requisite  fur  making  the  sort  of  comparison  last  mentioned  ; 
less  than  which,  however,  would  not  constitute  a  real  induction.  Ac- 
cordingly there  is  hardly  one  current  opinion  respecting  the  cliaractcra 
of  nations,  clashes,  or  descriptions  of  persons,  whicli  is  universally  ar 
knowledged  as  indisputable.* 

*  Tbe  mod  farnraUs  uses  for  makin^r  each  spprnximate  irenonliutiont  «n  wlial  ma; 
}»-  Irrmol  colliKliv*'  inaUncea ;  vrhvrp  ver  nw  k'KimatclT  rnahilw]  to  am  tbc  whole  daa* 
rpspeciing  wtiicli  we  are  inquiniw,  in  ticiinii  at  unre  ;  uml,  ttiifit  ttir  (pialttiea  diaitlayrd  h] 
ihecoJlActivatwdy.  us  sbletojuafe  what  muu  (m  ibo  Hualiltea  of  ttK  inajonlj'  of  tb«tii 


ft4it 


UWIC    OP   TBB    MORAL    BCIENCES. 


K 


Ani]  finally,  if  wo  could  even  ahtain  hy  \wt  of  experimpnt  a  mticb 
mortf  aatixlnrtory  aMuranco  of  these  gtmcraUzstioDs  than  is  ivally  potwi 
blc,  tbey  would  still  be  only  empirical  laxvH.  Thcjr  would  sliow.  induod* 
ihat  there  was  some  connexion  between  the  ij'po  of  rhariAtcr  forrood, 
and  the  rircunuilances  existing  in  the  case ;  but  not  what  the  precise 
connexion  was,  nor  (o  which  of  the  peculiarilie*  of  those  circumiita 

the  effect  was  really  owing.     They  could  only,  therefore,  be  receh 

OS  results  of  causation,  requiring  lu  b*u  resolved  into  the  general  laws 
of  the  caii»e!>;  until  the  determination  of  whteli,  we  could  not  judffO 
within  wh;it  limit«  the  derivative  laws  might  serve  as  preeumptiunji  in 
cases  yet  unknon-n,  or  e%'cn  be  depciid(xl  upon  as  ptTinaiieiit  in  ihe 
very  L-uaea  from  which  they  wore  collected.  The  French  people  hod, 
or  wore  supposed  to  hare,  a  cenain  national  cjjararlor ;  but  they  drive 
out  their  royal  family  and  aristocracy,  alter  their  iiutituliotM,  paaa 
through  a  series  of  extraordinary  events  for  half  a  century,  and  at  the 
end  of  that  time  aro  found  to  be,  in  many  respects,  totally  altered. 
The  laboring  clitsses  are  observed  to  be  diflereut  from  the  Iiiglier  m  a 
long  series  of  qualities;  but  it  becomes  customary,  pethapo,  to  give 
them  an  education  more  approximating  to  that  of  their  aupcriora  in 
station,  and  in  the  next  age  tiic  difTcreuccs,  though  still  real,  are  uo 
longer  the  same. 

But  if  the  diSetBnces  which  you  think  you  observe  between  French 
and  JSnglish,  or  between  persons  of  station  and  persons  of  no  station, 
can  be  connected  with  more  general  laws ;  if  tl»cy  be  such  as  would 
naturally  flow  from  the  differences  of  government,  former  customs,  and 
physical  prc.idiarities  in  the  two  nations,  and  from  the  diversities  of 
education,  occupations,  and  social  position  in  tlio  dififerent  clMee«  of 
society;  then,  indeed,  the  coincidence  of  the  two  kinds  of  evidence 
justifies  us  iti  believing  that  we  have  both  reasoned  rightly  and  observed 
rightly.  Our  obser^'otion,  though  not  suiEcicnt  as  proof,  is  ample  aa 
verification.  And  having  ascertained  not  only  tho  empirical  laws  but 
,'tho  trauses  of  the  peculiarities,  we  need  be  under  no  difficulty  in  judg- 
ing how  far  they  may  be  expected  lu  be  pcrmanoui,  or  by  what  circum> 
stances  they  would  be  modified  or  destroyed. 


§  4.  Since  AMi  it  is  impossible  to  obtain  really  accurate  propositions 
respecting  tJie  formation  of  character  from  obncrvation  and  experi- 
ment alone,  we  are  driven  perforce  to  that  which,  even  if  it  had  not 
been  the  indispensable,  would  have  been  the  most  perfect  mode  of  in- 
vestigation, and  which  it  is  one  of  the  principal  aims  of  philosophy  to 
f^xtend ;  namely,  that  which  tries  its  expuriments  nut  upon  tho  complex 

dimtiinla  rnrnposin;  it.  ThiiM  Ihfl  cbsraclrrof  n  nilion  U  ahown  in  it*  arta  ai  •  nitioi: 
not  lo  much  ui  iliL'  uclA  uf  its  goTenunent,  for  (hose  are  much  iiiAuenced  by  other  csuars; 
btil  ID  tbe  current  popular  mrnxum,  uxl  other  iDukj  of  tha  faoeral  diitdioa  ol  public 

ainititi ;  in  th«  chanKlcr  o(  the  mm  or  wntuin  that  sn  heul  io  pcnnaoeDl  eatnem  or 
ninUon  -,  in  Uwa  mA  Inatittiltoiu.  mo  bt  ■■  ihfj  mn  the  work  of  Ibc  nUion  j(»el^  or 
tre  ackDOwledgod  and  nipportad  by  it;  and  so  forth.  Bui  eren  ttere  lber«  »  ■  large  mar- 
^D  o(  (iuiiM  and  atic«TlAuity.  Then  things  are  liable  to  bo  inflvesosd  try  TDanjr  amira* 
rtanrM :  Uwy  an;  partly  d«l«^IliIM^d  by  the  diMinciire  qualitiei  o(  thM  nation  or  body  of 
peraoDi,  bot  partly  alao  hj  ntRtitnl  i-bums  which  wouhf  influenr«  any  other  body  of  per. 
Mill  io  the  mme  maniUT.  In  oitldr,  liicrcfora,  to  make  the  ezpenntenl  realty  coniptcte.  wa 
ooghl  to  b«  ablo  to  try  it  wiitaovt  vatiation  upon  other  natiane :  to  try  how  Et«liahni«ii 
wuuM  act  or  feel  if  ptaccd  u>  ihn  aame  tircumitancca  ui  which  wo  have  ouppoeed  Freocb- 
men  to  be  placed  ;  to  apply,  in  aharl.  tbe  Uethod  of  Dilkrrnre  a*  well  at  that  of  Agn* 
aient.    Now  ihrae  ctprnmerru  we  cannot  try,  nor  even  apprDsumie  la. 
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facts,  but  upon  tbo  simple  once  of  wbicU  they  are  compouiideU ;  and 
after  ascertaining  the  lawR  of  the  catues,  the  composition  of  which 
givea  mc  to  the  complex  phenomena,  then  coDsidcra  whether  these 
will  uot  explain  and  account  for  the  approximate  generalizations  which 
have  been  trained  ompirically  respecting  the  sequences  of  those  com- 
plex pljenomona.  The  laws  of  the  fumiation  of  cliaractcr  are,  in  ahort, 
derivative  laws,  resulting  Irom  ilio  general  laivs  of  the  miud  ;  and  they 
are  to  bti  olitaincd  by  deducing  viciu  from  those  general  laivs ;  by  sup- 
pu«ng  any  given  set  of  circumslancea,  and  then  conaidoriag  what, 
according  to  the  laws  of  mind,  will  bo  the  influence  of  tboao  circum- 
atancea  on  the  formation  of  character. 

A  uciuiicu  id  thuD  formed,  to  which  I  would  prupottc  to  give  the 
name  of  Kthnlogy,  or  the  Science  of  Character ;  from  ^^oy ,  a  word 
more  nearly  corresponding  to  the  term  "  character"  aa  I  here  u«e  it, 
than  any  other  word  in  inu  same  language.  The  name  is  perhaps 
eiymologically  applicable  to  the  entire  science  of  our  mental  and  moral 
nature ;  but  if,  as  is  usual  and  convenient,  wo  employ  the  name  Pay* 
chology  for  the  science  of  the  elementary  lawd  of  mind,  Ethology  will 
serve  for  the  subordinate  science  which  determines  the  kind  of  charac- 
ter produced,  in  conft)rmity  to  tbo»u  guuurul  lawH,  by  any  set  of  cir- 
cumstances, phytsical  and  moral.  According  to  this  dcnnition,  Ethology 
is  the  science  which  corresponds  to  the  art  of  education ;  in  the  widest 
sense  uf  tlm  term,  uicludiiig  thu  fonnation  of  uational  rliaracter  as  well 
_a6  individtml.|  It  would  indeed  bo  vain  to  expect  (however  completely 
the  laws  of  the  formation  of  character  might  be  ascertoincfl)  that  we 
cuidd  know  so  accurately  the  circuiuttlunces  of  any  given  case  as  to  be 
able  positively  to  predia  the  character  that  would  be  produced  in  that 
case.  But  we  must  remember  that  a  degree  of  knowledge  far  short  of 
the  power  of  actual  prediction,  is  often  of  great  practical  value.  There 
may  be  great  power  of  influencing  phenomena,  with  a  very  imperfect 
knowledge  of  tho  causes  by  which  they  are  in  any  given  instance  do- 
Uirmincd.  It  is  enough  that  wo  know  that  certain  means  have  a  ten- 
ieney  to  nn>duce  a  given  effect,  aud  that  others  have  a  tendency  (o 
frustrate  it.  When  the  circumstances  of  an  indiWdual  or  of  a  nation 
are  in  any  considerable  dogrcc  under  our  control,  we  may,  by  our 
knowledge  of  tendencies,  be  enabled  to  shape  those  circumstances  in 
a  manner  much  mote  favorable  to  the  ends  wo  desire  than  the  shi^e 
which  they  would  of  ihoniselveti  assume.  This  is  thu  limit  of  our 
power  ■  but  witliin  this  limit  the  power  is  a  most  imponant  one. 

The  science  of  Ethology  may  be  called  the  Kxaci  Science  of  Human 
Nature;  for  its  trutlis  are  not,  like  the  empirical  laws  which  depend 
upon  them,  approximate  gencralixations,  but  real  laws.  It  is,  however, 
(as  in  all  cases  of  complex  phenomena,}  necessary  to  the  exactness  of 
the  propositions,  that  they  should  bo  hypotlictical  only,  and  atnrm 
lendcnciee,  not  farts.  They  must  not  asaon  that  something  will  always, 
or  certainly,  happen-;  but  only  that  such  and  such  will  be  tliu  eiFect  of 
a  given  cause,  so  for  as  it  operates  uncounteracled.  It  is  a  scientific 
proposition,  that  cowardice  tends  to  make  men  cruel;  not  ttiat  it 
always  makes  them  so :  that  an  interest  un  one  aide  uf  a  question 
tends  to  bias  the  judgment ;  not  that  it  invariably  doea  so :  that  expe- 
rience tends  to  give  wisdom ;  not  that  such  is  always  its  effect,  lliese 
propoaitiuna,  being  aaeertivo  only  of  tendencies,  are  not  tlic  less  unrver- 
sally  true  because  the  tendencies  may  be  cotmteractf*d. 
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I  6.  Wliile  OD  the  ono  hatid  Psychology  is  allogetlier,  or  principally, 
KBciciice  of  obaervatioii  and  experiment,  Ktliolu^',  a&  1  liavc  cuuccived 
it,  18,  OA  1  have  already  remarked,  aUogeiher  deductive.  The  oue 
Oflccrtn'mfi  tlie  eimplo  lawa  of  Mind  in  general,  the  other  traces  thuir 
operation  in  complex  (xtmbinations  of  circuiustauccs.  Ktholoj^y  ittiuida 
to  I'syohology  in  a  rrlnlion  vcic  similar  to  that  in  which  the  various 
branches  of  natural  pliilosophy  stand  to  mcchaiiics.  The  princ-inles  uf 
Ethology  an.'  propvrly  the  middle  pmiciplcs.  the  aziotu-       -  (aa 

Bacon  would  have  Kaid)  of  the  scicoce  of  miod  :  nt.  diti:  '..  on 

the  one  hand  from  the  empirical  laws  reauliin^  from  niuple  ub^'r^a- 
jiun,  uiid  ou  the  other  irum  the  highest  gcueralizaLiouB.'] 

And  this  eeems  a  very  proper  place  for  n  logical  remark,  'which, 
though  of  geneml  application,  is  of  peculiar  importance  in  reference  lo 
the  pretKsut  subjccl.  Bacou  has  judiciously  observed  that  the  uziomatu 
medta  of  every  science  principally  constitute  its  ^-alue.  The  lowest 
generalizations,  until  explainer  by  and  resolved  into  the  middle  princi- 
pics  of  which  they  are  ilic  cousequcuoca,  have  ouly  tlio  impeHcct 
Drcunicy  of  empirical  laws;  while  the  moat  general  laws  are  too 
general,  and  include  tod  few  circumstances,  to  give  sufiiciuut  indica- 
tion of  what  happens  in  individual  cu3c»,  where  the  circumstances  are 
almost  always  immonNely  numeniu^  In  the  importance,  therefbrOf 
which  Bacon  assigns,  in  every  science,  to  the  middle  piinctplcs,  it  is 
impossible  not  to  a^ree  with  him.  But  1  conceive  him  to  have  been 
radically  wrong  in  his  doctrino  respecting  the  ramie  in  which  tbeea 
itxlomttta  media  should  be  arrivt^d  at ;  altliough  tlicru  in  no  one  prupo> 
sition  laid  down  in  bis  works  for  wbicii  be  has  been  so  exira%-aganlly 
eulogized.    He  enunciates  as  on  uuiveisal  rule,  that  induction  should 

firocced  irom  the  lowest  lo  tho  middle  principles,  and  from  those  tn  the 
lighcKt,  never  re^'ersing  that  order,  and  consequently  leaving  no  room 
for  the  discovery  of  new  principles  by  way  ol  deduction  ol  aU.  Jt  is 
not  to  be  conceived  that  a  man  of  Bacon's  sagacity  could  have  fallen 
into  this  mistake,  if  there  had  existed  in  his  time,  among'  the  sciences 
which  tn^at  of  successive  phenomena,  one  single  instance  of  a  deduc- 
tive science,  such  as  mechanics,  astronomy,  optics,  arouatics,  ice,  now 
are.  In  thoac  sciences  it  is  evident  tliat  the  higher  and  middle  princi- 
ples are  by  no  moans  dciivcd  fivm  the  lowest,  hut  the  reverse.  In 
Bome  of  them  the  A'ci-y  highest  genera  I  j  stations  were  ilioso  earliest  as- 
certained with  any  scientific  exactness ;  as,  for  example  (in  mcchsnics), 
the  laws  of  motion.  Those  general  laws  had  nut  indeed  at  fi nit  the 
acknowledged  nnivorsnlily  which  they  acquired  after  having  Iwen  suc- 
cessfully employed  to  explain  many  classes  of  phenomena  lo  which 
they  wore  not  originally  seen  to  Ihj  applicable ;  as  when  the  laws  ot 
motion  were  employed  in  conjunction  with  nthnr  lawn  to  explain  do- 
ductively  the  celestial  phenomena.  Still,  the  fact  reraaiiui,  that  the 
propositions  which  were  aAcrwurds  i-ecugnizod  as  the  most  general 
truths  of  the  science,  were,  of  all  its  accurate  gcneraliziUiona,  those 
earlie-st  arrived  aL  Bacon's  greatest  merit  cannot,  therefore,  consist, 
as  we  aro  so  often  told  that  it  did,  in  exploding  the  Ttciuus  method 
pursued  by  the  ancients  of  Hying  to  the  highest  generalisations  lirat, 
and  deducing  the  middle  principles  from  ihem^  since  this  is  noitber  a 
vicious  nor  an  exploded,  but  tho  universally  accredited  method  oi 
modem  science,  and  that  to  which  it  owes  its  greatest  triumphs.  The 
•f-rror  of  ancient  speculation  did  not  cfnunst  in  making  the  lurgtw) 
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geoeralizatioiu  fifst,  but  in  making  them  without  the  aid  or  warmnt  of 
rigorous  inductive  methods,  aitd  upplying  them  deductively  without 
tliu  tiL-edlul  use  of  tbat  important  part  of  the  Deduclivu  Mclhotl  ttrnitd 
V'eritication. 

The  order  in  which  truths  of  the  varioua  degrees  of  generality 
ishuuld  bo  ascertained,  cannot,  I  apprehend,  be  prescribed  by  uny  uq- 
^heiidiog  rule.  I  know  of  no  maxim  which  can  be  laid  don-n  on  the 
subject,  but  to  obtain  lliosc  finit,  in  ruspcct  to  which  thti  conditiuiLS  of 
a  real  induction  can  he  iirst  and  most  completely  realized.  Now, 
wherever  our  means  of  investigation  can  reach  causes,  witfaoot  stopping 
at  the  empirical  laws  of  the  eiliictit,  tlie  Himplest  CBfies,  being  thoae  in 
which  fewest  causes  aro  simuhaweously  concerned,  will  be  uioMt 
amenable  to  th«  inductive  process ;  and  these  are  the  casea  which 
elicit  Uwa  of  the  greatest  comprehousivencsa.  In  cvory  Hciunca,  there* 
fore,  which  has  reached  the  sta^e  at  which  it  becomes  a  science  of 
cauACii,  it  wih  ba  Uiiual,  as  well  as  desirable,  first  to  obtain  the  highoKt 
gcuciitlizalions,  and  then  deduce  the  n^rv  special  ones  from  them. 
Nor  can  I  discover  any  fouuduiion  for  >  w.  Jliicnnian  7i)axim,  so  much 
extolled  hv  eubse(]uent  ^^Titcre,  except  this :  That  before  wo  attempt 
to  explain  deductively  from  moiv  general  laws  uny  new  cIium  of  phe- 
nuinona,  it  is  de«irnble  to  have  gono  oa  far  an  in  practicable  in  ascer- 
taining the  empirical  laws  of  those  phenomena;  so  as  to  compare  the 
nuults  vl'  deduction,  not  with  one  mdividuul  instance  ui\er  aiiotlier, 
bill  w\tit  general  propt-isitions  oxpresAivo  of  the  points  of  H^rcemciit 
which  have  l^een  found  among  many  instancei.  For  if  Newton  had 
been  obliged  to  verify  the  theory  uf  gravitation,  not  by  deducing  from 
it  Kepler's  laws,  )mt  by  deducing  alfiho  ol>ierred  planetary  posiiion^ 
which  had  served  Kepler  to  establisli  tho^e  laws,  the  Newtonian  ihoury 
would  probably  never  havoLemfirged  from  the  state  of  an  h}*potlieiuH. 

The  applicability  of  thesb  remarkjLto  the  special  CJise  under  con- 
sideration, cannot  admit  of  question.  /  Tlio  science  of  the  formation^ 
character  is  a  science  of  causes.  The  subject  is  one  to  which  those 
among  tho  cononN  uf  induction,  by  which  laws  of  causation  aru  ascer- 
tained, can  be  rigorously  appliod.  It  is,  therefore,  botli  natural  nnd 
advisable  to  ascertain  the  simplest,  which  are  necessarily  the  most 
genunil.  laws  of  causuliwu  first,  and  to  deduce  the  middle  principles 
trom  them.  In  other  wordti,  Bthology,  the  deductivo  Hcicncf.-,  is  a  sys- 
tem of  corollaries  &om  Psychology,  the  oxperimeDCal  science. 

§  G.  Of  thefie,  thn  earlier  alone  ha^  been,  as  yet,  really  conceived  or 
studied  as  a  science :  the  other,  Ethology,  is  still  tu  be  created.  But 
all  things  are  prepni-ed  for  its  creation.  The  empirical  laws,  de«rined 
to  \*orify  its  (leductinns,  have  boon  afforded  in  abundance  by  every 
Baccessive  age  of  humanity;  and  the  premisses  for  the  deductions  are 
now  sufficioutly  complete.  Kxceptiug  the  degree  of  uncertainty  which 
still  exists  as  to  the  extent  of  tho  natural  diiferences  of  human  minds, 
and  the  physical  circumstances  on  which  these  may  be  dcpondoot, 
(cousiderations  which  are  of  secondary  importance  when  we  are  con- 
sidering mankind  in  tho  average,  or  en  matae,)  I  believe  most  compe- 
tent judges  will  agree  that  tho  general  laws  of  the  diiTcrcnt  constituent 
oleraonis  of  hunmiL  nature  ore  now  sufficiently  understood,  to  render 
it  possible  for  a  competent  thinker  to  deduce  from  those  laws  the 
particular  type  of  character  which  would  be  formed,  in  mankind  gen- 
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L«rally,  by  any  a&tiunipd  set  of  circmn«t»nceiij  A  science  of  Ethology, 
^giuided  upon  the  laws  of  Pnycliology,  13  tnerefore  possible ;  tlioi^i 
little  hns  yet  Itcen  dnno,  ami  tbnt  little  not  at  nil  Rysteniati cully,  towaras 
fnrmini;  it.     The  prof^esa  of  this  importunt  but  must  imperfect  ttcience  S 
will  depeiwl  upi>ti  a  ttoublo  prore^s ;  first,  that  of  deducing  theorcti-H 
cnllv    tlic    ethologiral    cDiisetjiiencGfl    of  partirular    circuiiistances   of 
poRition,  nnd  comparing  them  with  the  recognized  resultn  of  rnramon      ' 
('experience :  and  necomlly,  the  reverse  Dperalioii :  increased  »tudy  oT^f 
ihe  various  types  of  human  nature  that  are  to  be  found  in  llie  world,  ^ 
conducted  by  persons  not  only  capable  of  analyzine;  and  recording  the 
circumstauces  in  which   theae  types  severally  prevail,  but  also  auf-  ^ 
(icieiilly  acquainted  with  mychologtral  laws,  to  bo  able  to  explain  and  fl 
aixoun't  for  the  charactensiic«  of  the  type  by  the  peculiariticA  of  the  ™ 
circumatsncee  :  the  reaiduum,  if  any.  being  set  down  to  tlie  account  of 
congenital  prpdisposiiions. 

The  experimental  or  a  posteriori  part  of  this  pi'ocess  ia  carried  on  in 
our  own  day  with  much  greater  activity  than  beretofuro.  The  great 
step,  therefore,  which  remains  to  be  taken  in  Kthology,  is  to  deduce 
^  the  requisite  middle  principles  fr()m  the  general  laws  of  Psyrhology. 
The  Bubjccl  to  be  sluaieil  is.  the  origin  and  sources  of  all  those  qnaliliea  < 
in  human  brings  which  are  most  interesting  to  us,  either  as  facts  to  be  B 
produced,  to  be  avoided,  or  merely  to  be  understood :  and  the  object  V 
18.  in  determine,  from  the  general  laws  of  mind,  combined  with  the 
general  position  of  our  upeciea  in  the  universe,  what  actual  or  possible 
conibiimtionit  of  circumstances  nrc  capable  nf  promoting  or  of  pre- 
venting the  production  of  those  qualities.  A  science  which  poesesms 
middle  principle!?  of  this  kind,  nrranj^ed  in  the  order,  not  of  cuise*. 
bur  of  the  effects  which  it  is  desirable  to  produce  or  to  prevent,  u 
duly  prepared  to  bo  the  foundation  of  the  corresponding  Art.  And 
when  Etlii'logy  nhall  be  thus  prepared,  |iTactical  education  will  be  the 
mere  transformation  of  those  principlea  into  e  parallel  system  of  pre- 
cepts, and  the  adaptation  of  these  to  the  sum  total  nf  the  individual 
circumstances  whicii  exist  in  each  particular  case. 

It  ia  hardly  nocflssary  again  to  repent  that,  as  in  every  oihtrr  deduc- 
tive science,  the  work  of  verification  a  posteriori  must  proceed  part 
pastu  with  that  of  deduction  a  priori.  The  inference  given  by  theory 
as  to  the  type  of  character  which  would  be  formed  by  any  given  cir- 
cumstances, must  be  tested  by  specific  experience  of  those  circiun' 
stancfes  whenever  obtainable;  and  the  whole  conclusions  of  the  science 
must  undergo  a  pei-pctual  verification  and  correction  frvim  the  general 
remarks  afforded  by  common  experience  respecting  human  nature  in 
our  own  age,  and  by  history  respecting  times  gone  by.  The  conclusions 
of  theory  cannot  be  trusted,  unless  confirmed  by  oliscrvation ;  nor  those 
of  ob»crvati<m,  unless  they  can  be  affiliated  to  the  theory,  by  deducing 
them  6'om  the  laws  of  human  nature  and  from  a  close  analysis  of  the 
circumstances  of  the  particular  situation.  It  is  the  accordance  ol 
these  two  kinds  of  evidence,  separately  taken — the  connilimrr  {tix  Mr, 
Whewell  would  exprcns  it)  o(  it  priori  reasoning  and  specific  experi- 
ence—  which  forms  the  only  sufficient  ground  for  the  pnncinles  of  any 
science  mo  "immersed  in  matter,"  deuJiug  wilb  eo  complex  and  so 
concrete  phenomena,  as  Ethology. 
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CHAPTER  Vl 

^^^  GENEBAL  CONStDEKATIONS  ON  TITE  SOCIAL  SCfENCK. 

$  1.  Next  after  t)ie  science  of  iadividual  raaa,  cornea  the  Kienco  of 
man  in  nxiety :  nf  the  actionB  of  collcciive  mossaa  of  mankind,  and  ibe 
iratjous  plienoraena  whicli  constilulo  Bociai  life^ 

""  If  tiie  forraaiioii  of  individual  character  is  already  a  complex  sub- 
ject uf  study,  this  subject,  it  is  evident,  must  be  greatly  more  complex , 
Decauso  the  number  of  concurrent  causc»,  all  uxcrciiiing  more  or  less 
intlucncti  ou  the  total  effect,  is  ^Feoier,  in  the  pro|KirtiuD  in  wliicli  a 
uatiun,  or  the  Rpf^cice  at  large,  expogea  a  larger  surt'aco  to  die  opera- 
lion  of  agents,  paychulogical  and  ptiysical,  thuii  any  Hiiiglo  individual. 
If  it  wan  uocciisaTy  to  prove,  in  opposition  to  an  existing  urcjudicc,  that 
the  simpler  of  the  two  in  capable  of  being  a  Rubject  ot  Gcionco ;  the 
prejudioe  ifi  likely  to  be  yet  strungRr  against  the  piNtxibiUty  of  giving  a 
Bcientilic  character  to  the  »tudy  of  Politics,  and  of  the  phenomena  of 
Soriety.  It  w,  accordingly,  but  of  yeaiorday  that  the  conception  of  a 
political  or  social  science  baa  exictted,  anywhere  but  in  the  mind  of 
ncro  and  there  an  insulated  thinker,  goiicrally  very  ill  prepared  fur  its 
realization  :  although  the  subject  itself  has  of  all  others  engaged  the 
most  general  attention,  and  been  a  theme  of  interested  and  eameHt  dis- 
cussions almost  from  the  beginning  of  recorded  time. 

The  condition  indeed  of  politics,  aa  a  branch  of  knowledge,  was 
until  very  lately,  and  Usk  scarcely  even  yet  oeaAed  to  be,  thai  which 
Bacon  animadverted  upon,  uh  the  natural  state  of  the  sciences  while 
ibeir  cuUi^-alioii  is  abandoned  to  practitioners;  not  being  carried  on  as 
a  branch  of  Rpeculative  inquiry,  but  only  with  a  view  to  the  exigencies 
of  daily  practice,  and  ihejrvcfi/era  ciprrimenta,  therefore,  being  aimed 
ut,  almost  to  the  exchmion  of  the  lucijtra.  Such  Was  medical  science, 
beforn  physiokigy  and  natural  history  began  to  bo  cultivated  aa 
branches  oil'  general  knowledge.  The  oidy  questions  examined  were, 
what  diet  is  wholesome,  or  iA-hat  mwlicino  will  core  some  given  dis- 
eaaa  ;  without  any  previoi^s  s)-8tcmatic  inquiry  into  the  lawa  of  nutrition, 
and  of  tlio  healthy  and  morbid  action  of  the  dillercnt  organs,  on  which 
laws  the  oiTect  of  any  diet  or  medicine  must  evidently  depend.  And  in 
poUtica,  the  questions  which  engaged  general  attention  were  similar. 
I9  such  an  enactment,  or  such  a  Jorm  of  govemmont,  bcneBcia]  or  the 
reverse— either  universally,  or  to  some  particular  community  1  without 
inquiry  into  the  general  conditions  by  which  the  operation  of  legisla- 
tive raea-Hurcs,  or  the  effects  produced  by  forms  of  govenunenl,  are 
determined. 

And  even  among  the  few  who  did  carry  their  speculations  to  that 
greater  length,  it  is  only  at  a  still  more  recent  date  that  social  pha- 
pomena,  property  so  called,  have  Itegnn  to  bo  looked  upon  as  having 
any  natural  tendencies  of  their  ow*n.  It  is  hardly  an  exaggeration  to 
suy  that  society  has  usually,  both  by  practitioners  in  poUtics  and  by 
philosophical  speculators  on  forms  of  government,  from  Plato  to 
Bentham,  been  deemed  to  be  whatever  the  men  who  compose  it 
choose  lo  make  it.  The  only  questions  which  people  thought  of  pro- 
posing to  themselves  were,  would  such   and  such  «  law  or  institution 
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be  beneficial  t  and,  if  »o,  can  le^slators  or  the  public  he  persuaded,  or 
otherwise  indiice<l,  to  adopt  itl     For  hardly  any  noiion  was  enter* 
tained  that  there  were  limita  to  tlio  power  of  buman  will  over  iho  phe- 
noinona  of  society,  or  that  any  Borial  arrangftmenta  which  would  be 
desirable,  could  be  impracticable  from  incompatibility  ^vitli  the  prxiper- 
tit'A  of  the  subject  mailer  :  the  only  obstacle  was  supposed  to  tie  in  ibeJ 
private  interests  or  prcjuiliccs,  which  hindered  men  from  being  willion 
to  see  them  tried.     Sliidoula  in  politics  thus  attempted  to  Bludy  ihi 
|raihology  and  therapeutirs  of  the  social  body,  before  they  bad  laid  th( 
necessary  fouodalion  iu  its  pbysi':>lofry ;  to  cure  disease,  without  tmdcr-1 
standiui^  the  1u»'b  of  health.    And  the  result  was  such  as  it  must  alwaysj 
be  when  men  oven  of  ^reat  ahiliiy  attempt  lo  deal  with  the  complex 
questions  of  a  science  before  its  simpler  and  mere  elementary  propoei<^ 
lioiw  have  been  eslablished. 

No  wonder  that  when  the  phenomena  of  society  have  so  rarely  ht^n 
contemplated  iu  the  jioini  of  view  characterislic  uf  science,  the  philo* 
sophy  nf  Kociety  should  have  made  little  progress ;  should  contain  few 
general  propoaitiona  snfBcteatty  precise  and  certain,  for  common  in- 
quirers lo  recognize  in  them  a  scientific  character.     The  vulgar  nrjtioa-j 
accordinjjly  is,  that  all  pretension  to  lay  down  general  truths  on  poUticfl 
Olid  society  is  quackery ;  tlial  nu  unlvemalily  luid  uu  certainty  are] 
attainable  m  such  matters.     What  partly  excuses  this  common  notioaj 
is,  that  it  is  really  not  without  foundation  in  one  particular  sense.     A 
lorge  proportion  of  those  who  have  laid  claim  lo  the  character  of  philo- 
sophic poHiicianft,  have  attempted,  not  to  ascertain  universal  sequenceai 
but  lo  fr&mo  univertutl  precepts.     They  have  had  some  one  form  of 
government,  or  system  of  laws,  to  fit  all   cases;  a  pretension   welll 
munting  the  ridicule  with  which  it  is  treated  by  praditJoucrs,  audj 
wholly  unsuppiirtod  by  the  analogy  of  ihe  an  to  which,  from  the  nalunj ; 
uf  its  subject,  that  of  poHiics  must  be  tlie  most  nearly  allied.     Ko  ono^ 
now  Kuppitses  it  possible  that  one  rcmcdv  can  cure  all  dificaaes,  or  even 
the  some  disease  in  all  constitutions  anA  habits  of  body.     Yet  physi'^ 
olugy  is  admitted  to  be  a  science,  and  medical  practice,  when  it  disre- 
garos  the  indicuiions  of  the  science,  to  be  crimmal  quackery. 

It  is  not  necessary  to  oven  the  perfection  of  a  i^cicncu,  that  the 
corresponding  art  isliould  poeKiess  uuivurwil.  ur  eveu  general  mice. 
The  phenomena  of  society  might  not  only  be  completely  dependent 
upon  Known  caiist^,  but  the  mode  of  action  of  oU  those  causes 
he  reducible  lo  laws  of  considerable  simplicity,  and  yet  no  two  oasesi 
tnight  adroit  of  being  treated  in  precisely  the  same  manner.  So  great ' 
might  be  tlie  variety  of  circumstances  on  which  the  rosulta  in  difieronl 
cases  depend,  that  art  might  not  hare  a  single  general  precept  to  give, 
except  that  of  wutcbing  the  circumstances  of  the  case,  and  adapting' 
our  measures  tu  ibe  effects  which,  according  lo  the  jjrinciples  of  the 
science,  result  from  those  circumstances.  But  bccavi&e,  in  so  compli- 
cutod  a  class  of  subjects,  it  is  absurd  to  lay  down  practical  maxima  of 
universal  application,  it  does  not  follow  Uiot  the  phenomena  do  nui 
riHifann  to  universal  laws. 

^  2.  Alt  pheiiotnona  of  society  arc  phcnomona  of  buraaii  nature. 
generated  by  the  action  of  outward  circumRiances  upon  massea  of; 
Imman  being<) :  uiid  if,  therefore,  the  phenomena  uf  human  thought, , 
feeling,  and  action,  are  subjeri  to  rix«»l  Iaw!>,  the  phenomena  of  soctetv 
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cannot  but  conform  to  fixed  laws,  the  connef|tiences  of  the  preceding. 
There  in,  indeed,  no  hopo  tJial  these  laws,  though  our  knowledge  of 
thorn  were  m  coitain  arri  as  complete  as  it  is  in  aetnuioiny,  would 
imable  us  to  predict  the  history  of  society,  like  thai  of  the  crlfstial 
appcaraiicoji,  iur  thousands  of  years  to  come.  But  tho  difieruncc  uf 
certainty  is  not  in  the  laws  themaclres,  it  in  in  the  data  fo  which  thew 
taivs  are  to  be  applied.  In  astronomy  the  cauacs  influencing  the  result 
are  few,  and  change  little,  and  that  liiile  according  to  known  laws :  we 
oan  aiicertain  what  they  are  now,  and  thence  detennine  what  tliey  will 
bD  at  any  epoch  of  a  distant  future.  The  data,  thenrfore,  in  asirunoinVi 
ore  fu  certain  as  the  laws  thenuelvcK.  The  circumstances,  on  the  c*m- 
irary,  which  inAuence  tho  condition  and  progress  of  society,  are  in- 
numcrablo,  and  peipetually  changing;  anu  though  they  all  chau[(e  in 
obedience  to  causes,  an<i  therefore  to  lawa,  the  muhitudo  of  th^  c«ti-*u3,.>^ 
ii  go  great  a£  to  defy  our  limited  powon  of  calculation.]  TCot  i»  8ay 
that  thu  iiupoMibility  of  applying  precise  numbers  to  Tacts  of  such  u 
di'sr.ripiion, -would  «ot  an  impaasable  limit  to  the  posaibiliiy  of  calcu- 
lating them  beforehand,  even  if  the  powers  of  the  human  intellect 
were  otherwiticnul equate  to  the  task. 

liut,  iA  we  before  remarked,  un  anKJunt  of  knowledge  quite  tnauffi* 
cient  for  prediction,  may  be  most  valuable  fur  guidance.  The  iicioncc 
of  society  ivould  have  attaintwl  a  very  high  point  of  perfecttou,  if  it 
enabled  us,  in  any  given  c<mdiliun  of  social  anairs,  in  the  condition  fur 
tustaiico  of  Kurope  or  any  Kuixipean  country  at  tUo  present  lime,  tn 
undeniiand  hy  what  causes  it  had,  in  any  and  every  particular,  bei^n 
tnado  what  it  wua ;  whether  it  was  teutltng  to  any,  and  to  what. 
changes ;  what  cffectA  each  feature  of  iu  existing  state  was  likely  lu 
produce  in  the  future;  and  by  what  means  any  of  those  eSbcts  might 
be  prevented,  modified,  or  accelerated,  or  a  different  class  of  effects 
superinduced.  There  Ja  nothing  chimerical  in  tho  hope  that  general 
laws,  ^uHlcient  to  enable  us  lo  an.Hwer  these  various  questions  for  any 
country  or  time  with  the  individual  circumstances  of  which  we  are 
welt  acquainted,  do  really  Qrlmit  of  l>cing  aticertaincd  ;  and  moreover, 
Uiat  the  othpr  branches  of  human  knowleilge,  which  this  undertaking 
presupposes,  ore  so  far  advanced  that  the  time  is  rinc  for  its  acconi* 
plishment.  Such  is  the  object  of  the  Social  Scicncori 
^~~That  the  nature  of  what  I  consider  the  true  methfSa  of  the  science 
may  be  made  more  palpable,  by  first  showing  what  that  method  iit  not; 
'it  will  be  expedient  to  characterize  briefly  twu  radical  misconceptions 
of  tlin  proper  mode  of  philosophizing  on  society  and  government,  one 

9tber  of  which  is,  cither  explicitly  or  more  of^cn  unconsciously, 
ined  by  almost  all  who  have  meditated  or  argued  respecting  the 
gic  of  politics  since  the  notion  of  treating  it  by  strict  rules,  and  on 
Baconian  principlev.  hou  been  current  among  tlio  mure  ad%'unced 
thinkers.  These  errorxeouj*  methods,  if  the  word  metliod  can  he 
applied  to  erroneous  tendencies  arising  from  the  absence  of  any  suf 
ficiuutly  distinct  conception  of  method,  may  be  aptly  termed  the 
BxpenmeritaJ,  or  Ghomiral,  mode  of  investigation,  and  tho  Abstract, 
H  Geometrical  mofle.     We  shall  begin  with  the  former. 
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CHAPTER  VU. 

or  THE  CHEMICAL.  OS  EXrBBlMENTAL,  HETUOD   IS  TUC  SOCIAL  aCIBKCK 

^  1.  The  laws  of  the  phenimienB  of  Bociety  are,  ami  con  be,  nothmg 
hut  the  taw«  of  ihc  actions  cuid  passiuns  of  human  beings  uniieU  to- 
gfthcr  in  ihf  social  state.  Men,  however,  in  a  Btuto  of  sodetv,  are 
Blill  men  ;  their  nctions  and  pOAdinnft  are  nbpdient  to  the  lawn  uf  indi- 
vidual  human  nature.  Men  are  lurt,  when  brought  together,  ronverlcj 
into  anotlicr  kin  J  of  nubstance,  with  different  projHrriics ;  ashydrogeti 
and  oxygen  are  different  from  water,  or  as  hydrogen,  oxygen,  carMui, 
and  azota,  are  different  from  nerves,  muscles,  and  tendons.  Human 
beingB  in  sujciely  liave  no  properties  but  tliose  which  are  derived  from, 
and  may  he  reaolvi^-d  into,  ihe  law«  of  the  natiii'e  of  individual  man.  In 
social  phenomena  the  Composition  of  Causes  is  the  universal  taw. 

Now,  ibo  metliod  of  philnsophizinjr  which  may  be  lemic-d  rhemieal, 
overlooks  this  fact,  and  proreeds  a^  if  the  nature  of  man  as  an  indi- 
vidual wore  noc  concerned  «t  all,  or  concerned  in  a  very  inferior  de- 
gree, in  the  oixmitioiis  of  man  in  society.  All  reasoninfr  in  politics  or 
•ocial  affairs,  grounded  upon  principles  of  human  naiure,  is  nbjeclcd 
to  by  reawjners  of  this  eort,  under  such  names  as  "  abstract  theorj'," 
For  governing  tlieir  opinions  and  conduct,  they  profess  to  demand,  m 
all  caiteti  without  exception,  specific  experience. 

This  mode  of  thinking  is  not  oidy  general  with  praciitiomera  in 
politics,  and  i\*ith  that  vcrj'  iiuraerous  claas  who  (on  a  subject  which  no 
one,  however  ignorant,  thinks  binisclf  incompetent  to  discusa)  profen 
to  guide  themselves  by  common  sense  rather  than  by  gcieneo;  but  ii 
often  countenanced  by  persons  with  greater  prelerMiionB  toiiutmction; 
pe  suns  who,  liuving  sufTicirnt  aci|iiuiiitancc  with  bo<jks  and  ivith  the 
current  ideas  to  have  heard  that  Haron  taught  men  to  follow  exjw- 
rience,  and  to  grtmrnl  their  ci^nclusioua  upon  facts  instead  of  meta- 
physical dogmas.  tluTik  that  by  treating  political  facts  in  as  directly 
experimental  a  mt?ihod  as  chemical  fnrts,  they  are  showing  themselves 
true  Baconians,  and  provijjg  their  adversaries  to  be  mere  syllugizera 
and  schoolmen.  As.  however,  the  notion  of  the  applicability  of  experi- 
mental methoils  to  political  philosophy  cannot  coexist  with  any  Just 
concepiiun  of  these  nicilu.Hla  themselves,  the  kind  of  arguments  from 
experience  which  the  chemical  theory  brings  forth  as  its  fruits  (and 
which  form  the  staple,  in  this  country  especially,  of  parliamentary  and 
hustingb'  firatory)  arc  such  as,  nl  no  time  since  l5acon,  would  have 
been  admitted  to  be  valid  in  chemistry  itself,  or  in  any  other  branch  o( 
experimental  science.  They  arc  such  aa  these  :  that  the  prohlbirion  o( 
(breiffu  commodities  must  conduce  to  national  wealth,  because  England 
has  ilourished  under  it,  or  b<?cau!ie  countries  in  general  which  have 
adopted  it  have  flourished  ;  that  our  laws,  or  our  internal  administra- 
tion, or  our  constitution,  are  excellent  for  a  similar  reason;  and  the 
eternal  arguments  fivim  historiral  examples,  from  Athens  or  Kome, 
fiom  the  fires  in  Smithfield,  or  the  French  Revolulion. 

I  will  not  waste  time  in  contending  against  modes  of  argumcirtalton 
which  no  porson,  with  the  stnaltcsi  practice  in  esiimaiiiig  evidoiire, 
could  ptiasibly  be  betrayed  into ;  which  druw  conclusiioiis  of  general 
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application  from  a  single  iinanalyzcd  insianco,  or  arSitrarily  refer  an 
eilecc  to  ttome  one  among  its  antecedents,  witbuut  any  process  of  elimi- 
nation or  comparison  of  itisianeos.  It  M  anileltutli  ofjusticoand  ofguod 
sense  to  grapple  not  with  the  ahitnrdcsl,  but  with  tlio  rnoHt  reattonable 
forin  of  a  wrong  opinion.  Wo  slmll  stit^pose  our  inquirer  acquuinteJ 
with  the  mif  co>i<Iitioiis  of  experimental  in vesti elation,  and  cumpeteiit  in 
point  of  arquiroment*)  for  realizing  ihcm,  if  they  can  bo  realized  in  any 
case  of  the  kind.  He  shall  know  an  much  of  thu  facts  of  liistory  as 
mei-c  erudition  tan  teach — as  much  aft  can  be  proved  by  testiraonv, 
without  tho  aasiBtanco  of  any  tlieory ;  and  it'  ihone  mere  facui,  properly 
collated,  can  fulfill  the  conditionn  of  a  real  iuductiun,  he  shall  uv  quah- 
lit-d  fur  the  task. 

But,  thai  no  such  attempt  can  have  the  smallest  chance  of  success, 
lias  been  abundantly  shown  in  the  teutli  chapter  of  tlio  Third  Book.* 
We  there  examined  whether  efitHMs  which  depend  upon  a  complication 
of  causes,  ran  be  made  the  subjects  of  a  true  induction  by  obBer\'ation 
and  expeiimeut;  and  concluded,  on  the  must  convincing  grounds,  that 
they  cannot.  Since,  of  all  efTccta,  none  depend  upon  «o  great  a  com- 
plication of  causes  as  social  phenomena,  we  might  leave  our  case  to 
rest  in  safety  upon  that  ui-eviou»  showing.  But  a  logical  principle,  oi 
yet  so  little  familiar  lo  ttie  ordinary  run  of  thinkeni,  requires  to  lie  ii>- 
siitted  upon  more  than  once,  in  order  to  make  the  due  impression ;  and 
tlie  present  being  the  case  which  of  all  others  exemplifies  it  the  moat 
strongly,  there  will  he  advantage  in  reKtating  the  grounds  nf  the  general 
maxim,  as  applied  to  the  specialities  of  the  class  of  inquiries  now  under 
cutuidc  ration. 

$  2.  The  first  difBculty  which  meets  us  in  the  attempt  to  apply  ex 
perimental  methods  for  ascertaioing  tbc  laws  of  social  phenomena,  'u 
that  we  ar«  without  the  means  nf  making  artilicial  cxpcrimenla.  Even 
if  wo  could  contrive  experiments  at  lei.sure,  and  try  them  n-ithout 
limit,  we  should  do  so  under  immense  disadvantages;  both  from  the  im- 
possibility of  ascertaining  and  taking  note  of  all  the  facts  of  each  caso, 
and  because  (those  facts  being  in  a  perpetual  state  of  change)  before 
sufiicient  time  had  elapsed  to  ascertain  the  result  of  the  experiment, 
some  material  circumstances  would  always  have  ceased  lo  be  the  same. 
But  it  is  unnecejaary  to  amsider  the  logical  objections  which  would  cxi«t 
to  the  conclusiveness  of  our  experiments,  since  we  palpably  never 
have  the  power  of  trying  any.  We  can  only  watch  those  which  nature 
produces,  or  those  which  are  produced  for  other  reasons.  Wo  cannot 
adapt  our  logical  means  lo  our  wants,  by  vnrying  thu  circumstances  as 
the  exigencies  of  elimination  may  require.  If  the  spontaneous  in5tances, 
formed  by  contcmpomry  events  ami  by  the  successions  of  plienomtJna 
rec<irdcd  in  history,  aiford  u  slifficient  variation  of  circumslaiices,  on 
iiiduclion  from  spocitic  experience  is  attainable;  olherwise  not.  The 
question  to  bo  resolved  is,  therefore,  whether  the  requisites  for  induc- 
tiun  respecting  the  causes  of  political  cfTecii*  or  inr  properties  of 
pntiiical  agents,  are  to  be  met  w*ith  in  history  ?  including  under  the 
term,  contemporary  history.  And  in  order  to  give  fixity  to  our  con- 
ceptions, it  wilt  be  advisable  to  suppose  tliis  question  oskeu  in  reference 
Ui  some  special  subject  of  political  mquiry  or  controversy  ;  such  as  that 

•  Supn,  pp.  2W^61 
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great  topic  of  debate  in  tlie  present  day,  the  operation  of  restrictive  and 
prubibitury  coimiiiirciul  h^gislutinn  upuii  national  wcaltb.  Let  tliis,  then, 
he  the  scientific  qncwtion  lo  be  uirc^tigated  by  specific  cxpcrieDce. 

§  3.  In  order  to  apply  to  the  case  the  most  perfect  of  the  methoda 
of  cxp*?rinicntal  intjuiry,  the  Method  of  Difference,  we  require  to  find 
Two  instances,  which  tally  in  evci-y  pHrticuior  except  the  ime  which  ia 
the  flubjecl  of  inquiry.  If  two  nnlinnn  can  be  fminn  which  are  alike  in 
all  nstnral  advantages  and  disadvantages;  whose  people  resemble  cocli 
(jiher  in  every  quality,  phynical  and  moriil.  innate  and  acquired  ;  who»e 
habits,  lutage)*,  opinions,  lawn,  and  int>>iitutinnA  are  the  itame  in  all  re- 
spects, except  that  one  of  them  hail  a  more  protective  tariff,  or  in  othez 
re«pccl8  interferes  more  with  the  freedom  of  industry ;  and  if  one  ol 
these  nations  is  found  to  be  rich,  nnd  tlie  other  poor,  or  one  richftt 
than  the  other,  this  >vill  be  an  cxpcrimtntum  crvcii:  a  real  proof,  by 
experience,  which  of  the  two  systems  is  moat  favorable  lo  national 
riches.  But  the  Btipposition  that  two  such  instances  can  bo  met  with 
is  absurd  on  the  face  of  it  Nor  is  such  a  concurrence  even  abstnci- 
edly  portsibte.  Two  nations  which  agreed  in  everything  except  iheir 
commercial  policy  would  a^c^  also  in  that.  DifTerenceeof  lefiislatiun 
are  not  inherent  and  ultimate  diversities;  ore  not  properties  of  Kiuds. 
They  aro  efTecTs  of  preexistintf  causes.  If  the  two  nations  differ  irj 
this  piirtion  of  their  institutions,  it  is  from  some  difference  in  their 
position,  and  thence  in  their  apparent  interests,  or  in  tiome  portion  or 
other  of  their  opinions,  habits,  and  tendencies  ;  which  opens  a  view  of 
further  dTl*rcnce»  without  any  ojtsignublo  limit,  capable  of  operating 
on  their  iitdustniil  prospimty,  aawell  as  on  every  other  feaiura  of  iheir 
condition,  in  more  wiivh  than  can  be  enuroenUed  or  imagined.  There 
is  thus  a  demonstrated  impossibility  of  obtaining,  in  tlic  invest icittiuus 
of  the  social  science,  the  conditions  required  for  the  most  conclusive 
form  of  inquiry  by  specific  experience. 

In  the  absence  of  the  direct,  wo  may  next  try,  as  in  other  cases,  tho 
supplementary  resource,  called  in  a  former  place  the  Indirect  Metliod 
of  Difference:  which,  instead  of  two  instances  differing  iu  nothing  but 
the  presence  or  absenco  of  a  given  circumstaoce,  compares  two  aana 
of  instances  respecdvely  agreeing  in  nothing  but  the  presence  of  a  Cir- 
cumstance on  the  one  side  and  its  abtience  on  tbe  other.  To  chouse 
the  most  ndvantnjuetius  ciL<(e  couceivable  (a  case  far  tuo  advantageous 
to  be  over  obtained),  nupponn  thnt  we  compare  one  nation  which  has  a 
resttictivo  pohcy,  with  two  or  more  nations  agi-eeing  in  nothing  but  in 
permitting  free  trade.  We  nned  nut  now  sup|»ose  that  either  nf  these 
nations  agrees  with  tliu  first  in  all  its  cinnimstanccs ;  one  may  agree 
with  it  in  some  of  its  circuniblances,  and  ani>lhcr  in  the  remoinder. 
And  it  may  be  argued,  that  if  these  nations  remain  poorer  than 
tho  I'estrictivo  nation,  it  cannot  be  for  want  either  of  the  first  or  of  ilie 
•ecnnd  set  of  circumstances,  but  it  must  be  for  want  of  tbe  protecting 
By.tiem.  If  (we  might  say)  the  restrictive  nation  had  prospered  fruni 
the  one  net  of  causes,  the  first  of  tbe  free-trade  nations  would  have 
prospered  equally ;  if  by  reason  of  the  other,  the  second  wnuld  :  but 
neither  has:  therefore  the  prosperity  waa  owing  to  the  restrictions. 
This  mil  ho  allowed  to  be  a  very  favorable  specttneD  of  an  argunoenl 
from  specific  experience  in  politics,  nnd  if  this  be  inconclusive,  it  wnuld 
not  be  easy  to  find  another  preferable  to  it. 
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Yet,  that  it  is  inconclufiive,  scarcely  requireB  to  be  pointed  oat.  Why 
inu3t  the  pnisperous  nation  have  prospered  from  ono  cause  oxcIii«ivoljf  ? 
Nuiiniial  prwpBrity  is  always  the  collective  reduh  of  a  multitude  nf 
favorable  circumstances :  and  of  xhcao,  tho  rt'strictive  nation  may  unite 
a  greater  number  than  either  of  tho  othern,  nlrhough  it  may  liavo  all  tx{ 
tliose  circumstances  in  common  n'ith  either  one  or  the  other  of  them. 
Its  proapority  may  ho  pnrily  owiiii^  to  circumfitanrcs  common  to  it 
with  one  of  tbofte  natinnB,  and  partly  \rir.h  the  other,  while  they.  Imvinir 
each  of  them  only  half  the  numbc^r  of  favorable  circumstances,  have 
remained  inferior.  So  that  the  closest  imitation  which  can  be  made,  in 
the  social  science,  of  a  genuine  induction  from  direct  experience,  f^ivcs 
bat  a  specious  semblance  of  conclusiveness,  without  any  real  value 

4  4.  The  Method  of  DifTerence  in  either  of  its  forms  being  thus 
completely  out  of  the  question,  there  rorauins  the  Method  of  Agree- 
nWDt,  But  we  aix*  already  aware  of  how  little  value  tliis  method  ia, 
in  cfxaes  admitting  Plurality  of  Causes :  and  social  phenomena  urn 
those  in  which  the  plurality  provaihi  in  the  utiDo^t  possible  extent. 

Suppose  that  the  oliser^'er  makeA  tho  luckiotit  hit  which  could  be 
given  nim  by  any  conceivable  combination  of  rbances :  that  he  Hnds 
two  nations  which  agree  in  no  ciroutnstancc  wbatovcr,  except  in  having 
a  restririive  system,  and  in  being  prosperous;  or  a  number  of  nations, 
all  prosperous,  which  have  no  antecedent  circumstances  common  to 
them  all  but  that  of  having  a  restrictive  policy.  It  is  uimeccssary  tu  go 
into  tho  consideration  of  the  impossibility  oP ascertaining^  from  history, 
or  even  from  contemporary'  obiterralion,  that  snch  is  real,  the  fact ; 
tliat  the  nations  agree  in  no  other  circumstance  capable  of  influencing 
the  case.  Let  us  suppose  this  imnossibilicy  vanquished,  and  the  fact 
ascertained  that  they  agreod  only  in  a  restrictive  svstem  as  an  antece- 
dent, and  industrial  prosperity  as  a  consequent.  What  degree  of  pro- 
sumption  docs  this  raise,  that  the  resmctive  system  caused  the  pros- 
perity ?  One  so  trifling  as  to  be  equivalent  to  nono  at  alt.  That  some 
one  antecedent  is  tho  cause  of  o  given  cfTcct,  because  all  other  antece- 
dents have  been  found  capable  of  being  eliminated,  is  a  just  inforeuce, 
only  if  tho  effect  can  have  but  one  cause.  If  it  admits  of  se\*erftl,  no- 
thing is  mure  nitlural  than  that  ea«^  of  those  shoiUd  separately  admit  of 
being  eliminated.  Now,  in  tho  case  of  political  phenomena,  the  suppo- 
sition of  unity  of  cause  is  not  only  wide  of  the  truth,  but  at  on  immeas- 
urable distanco  from  it.  Tho  causes  of  every  social  pbcnomcnoii  which 
we  are  particularly  interested  about,  security,  wealth,  freedom,  good 
go\x<mmetit,  public  virtue,  public  intelligence,  or  their  oppositcs,  are 
infinitely  numerous  :  aspecially  the  external  or  remote  causes,  which 
alone  are,  for  the  moat  part,  accosaible  to  direct  obserration.  No  one 
cause  suffices  of  itself  to  produce  any  one  of  these  phenomena ;  while 
there  are  countless  cansen  which  have  some  influence  over  them,  and 
may  cooperate  either  in  their  production  or  in  their  prevention.  From 
the  mere  fact,  therefore,  of  our  having  beeu  able  to  eliminate  some 
circumstances,  we  can  hy  no  means  infer  that  this  circumstanoe  wta  not 
instrumental  to  the  olTbct  even  in  the  very  iniitancea  from  which  we 
liavo  eliminated  it.  We  may  conclude  that  the  effect  is  sometimes 
produced  without  ic ;  bat  not  Uiat,  when  present,  it  does  not  oontribnta 
Its  part. 

Similar  objections  will  be  found  to  apply  to  the  Method  of  Coiicom* 
4A 
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ttant  Variations.  If  tlie  causes  which  act  upoo  ttie  state  of  any  society 
produrnd  efiecta  differing  from  one  another  iu  kind;  if  wealth  depended 
upou  unu  causo,  poacc  upon  another,  u  third  niudc  a  people  virtuuun,  a 
fourth  intelligent;  we  might,  though  unable  to  sever  itic  causes  (rum 
one  another,  refer  to  each  of  thcni  that  property  of  t}ic  effect  which 
waxed  an  it  waxed,  and  which  waned  as  it  waned.  But  every  atrrihuto 
of  the  ftuciul  body  ia  inHucmced  by  iiinunierabl«  causes;  and  such  is  the 
mutual  action  of  the  coci.isiing  elements  uf  society,  tiiut  whatever 
affects  any  one  of  the  more  important  of  them,  will  by  that  ainne,  if  it 
does  not  affect  the  others  directly,  affect  them  indirectly.  The  effects, 
therefore,  of  different  agents  not  being  different  in  quality,  while  the 
quantity  of  each  is  the  mixed  result  of  all  the  agents,  the  Tariutioon  of 
die  aggregate  cannot  bear  any  uniform  proportion  to  those  of  any  one 
of  tta  component  parts. 

$  5.  There  remains  the  Method  of  Residues;  which  appears,  on  the 
first  view,  less  foroign  to  this  kind  of  inquiry  than  the  three  other  met' 
ods,  bccBUfiO  it  only  requires  that  we  should  accurately  notA  the  cii 
stances  of  some  one  country,  or  state  of  society.  Making  aUowanc««, 
thoreu[K>n,  for  the  effect  uf  uU  causes  whose  tundoncic'S  arc  known,  the 
rosiduis  wliich  those  causes  arn  inadequate  to  explain  may  plausibly  be 
imputed  to  tiic  remainder  of  the  circumstances  which  are  known  tu 
have  existed  in  the  cose,  iniomething  simitar  to  this  is  the  method 
which  Colondge*  describes  faim<(«lf  as  having  followed  in  his  political 
esnys  in  the  Morning  Pott.  "  On  every  great  occurrence  I  endeav- 
ored to  discover  in  past  history  the  event  tliat  most  nearly  resoniblod 
it,  I  procured,  whtTever  it  wa«  possible,  the  contemporary  hicloriHua, 
mrmnrialists,  and  pamphleteers.  Then  fairly  subtracting  the  points  of 
diflerenco  frttm  those  of  likeness,  as  the  balance  favored  the  former  or 
the  latter,  I  conjectured  that  tho  result  would  Ik;  tlio  same  or  different. 
As  for  instance  in  the  acriee  of  edsays  cmtitled  '  A  comparison  of  France 
tuidor  NaiKtloun  with  Rome  under  the  first  Csesars,'  and  in  those  which 
followed,  '  on  the  probable  final  restoration  of  tho  Dourbons.'  The 
same  plan  I  pursued  at  the  coinraencemem  of  the  Spanish  Revolution. 
and  with  the  sumo  success,  taking  the  war  of  the  United  Produces 
with  Philip  II.  as  tho  groundwork  of  the  comparison."  In  this  inquiry 
Coleridge  no  doubt  employed  the  Method  of  Residues;  for,  iu  "sub- 
tracting the  poiitia  of  ditlurcnce  from  thuse  of  likeness."  ho  doubtless 
weighed,  and  did  not  cnntrnc  himself  with  numbering  thorn  :  he  doubt- 
less took  those  points  of  agreement  only,  which  mijjlit  be  known  fn>m 
their  own  nature  to  be  capable  of  influencing  the  efl'ect,  and,  allowing 
for  that  influence,  concluded  tlial  the  remainder  of  the  result  would  be 
referuble  lo  liio  points  of  difference. 

"Whatever  may  be  the  efficacy  of  this  method,  it  is,  as  wo  long  ago 
remarXed,  not  a  method  of  pure  obaer\'ation  and  experiment :  it  con- 
cludes, not  from  a  cumporisou  of  instances,  but  from  the  comparison 
of  an  instance  with  tho  result  of  a  previous  de<luction.  Appliea  to  so- 
cial phenomena,  it  presupposes  that  the  causes  from  which  part  of  the 
effect  proceeded  are  already  known ;  tmd  as  we  have  shown  ihiU  tl 
oouuot  have  been  known  by  specific  experience,  they  must  have 
leaned  by  doduction  from  the  principles  of  human  natuio;  cxperif 

*  BwitTapkia  Uttrmrim,  \.,  214. 
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beiue  called  in  only  as  a  supplciDcn  tary  resource,  to  dotcrmino  tho  cauaia 
which  produced  an  unexplained  msiduB.  But  if  the  priiiciplofi  nf  hu- 
man nature  may  bo  had  recourse  to  for  the  establishniont  of  somo  po- 
liiical  truths,  they  may  for  all.  If  it  be  admissible  to  say,  Kngland 
rauat  have  prospered  by  reason  of  her  prohibitory  Byatem,  because 
after  allomnj^j  for  ail  the  other  tendencies  which  hnvo  been  oiwraling, 
ifaere  ii  a  portion  nf  prosperity  still  to  be  accounied  for;  it  mntit  be 
admissible  to  go  to  the  same  source  for  the  oflect  of  tho  prohibitory 
eyniem,  and  examine  what  account  the  laws  of  human  motives  and  ac- 
tions will  enable  us  to  give  of  if-a  tcndencoei.  Nor,  in  fact,  will  tho 
experimental  argument  amomit  to  anything,  except  id  veriiicatiou  of  a 
concluttian  drawn  from  those  general  laws.  For  wo  may  subtract  the 
ufTcct  of  one,  two,  three,  or  four  causes,  but  we  shall  never  succeed  in 
Bublracting  the  efTect  of  all  causeti  except  one;  while  it  would  be  a 
curious  instance  of  tlie  dangers  of  too  much  caution,  if,  to  avoid 
depcndiug  ou  a  priori  reasoning  concerning  the  effect  of  a  single 
cause,  wc  should  oblige  ourselves  to  depend  npon  as  many  separata 
a  priori  reasonings  as  there  are  causes  operating  concurrently  witli 
that  particular  cause  in  some  giveu  instance. 

Wc  have  now  sufiicionlly  characterized  the  absurd  misconception 
of  the  mode  of  invimtigation  proper  to  political  phenomena,  which  I 
have  termtxl  tlie  Chemical  Method.  So  Icn^hened  a  discussion  would 
nut  have  been  necessary,  if  tho  claim  to  decide  authoritatively  on  polit- 
ical doctrines  wore  confined  to  persons  who  had  compctcully  studied 
any  one  of  the  higher  departments  of  physical  science.  But  since  the 
generality  of  those  who  reason  on  political  subiects.  satisfactorily  lo 
iheniaelvos  and  to  a  more  or  \v.sa  numeroufi  body  of  admirers,  know 
nothing  whatuver  of  the  methods  of  physical  invcitigatinn  beyond  a 
few  precepts  which  they  continue  to  parrot  after  Bacon,  being  entirely 
unaware  that  Bacon's  conception  oi  scientific  inquiry  has  done  its 
work,  and  that  science  has  now  advanced  into  a  higher  stage ;  tliere 
are  probably  many  to  whom  such  remarks  as  the  foregoing  may  still 
be  useful.  In  an  ago  in  which  chemistry  itself,  when  attempting  to 
deal  witli  the  mure  complex  chemical  aequoDccs,  those  of  the  animal 
or  even  the  vegetable  organism,  has  found  it  uccessiiry  to  become,  and 
has  succeeded  in  becoming,  a  Deductive  Science — it  is  not  to  be  ap- 
prehended that  any  person  of  scientific  habits,  who  has  kept  pace  witli 
the  general  progress  of  tho  knuwlodgo  of  nature,  can  be  in  danger  of 
applying  the  methods  of  elementary  chemistry  to  explore  the  sequence.i 
of  the  roost  complex  order  uf  phenomena  in  existence. 


CHAPTER  Vin. 

OP  THE  OBOMETRICAL,  OK  ABSTRACT  HRTHOD. 

%  1.  Tbr  misconception  discussed  in  the  preceding  chapter  is,  as  we 
said,  chiefly  committed  by  nertons  not  much  accustomed  to  scientific 
invcHtigatton ;  practitionem  m  politics,  who  rather  employ  the  common- 
places of  philosophy  to  justify  their  practice,  than  seek  to  guide  their 
practice  by  any  philosophic  views;  or  imperfocUy  educated  men,  who, 
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II)  ignorance  of  iho  caroful  selection  and  elaboratfl  comparidon  of 
iiu9iaiiC4'ii  recjuired  for  tlie  formahan  of  a  Hound  Uieor^*.  attempt  to 
found  oue  upon  a  few  coincidence!)  which  they  have  raaually  noticed. 

The  erroneous  method  of  which  wo  are  now  to  treat  is,  on  thw  con- 
trary, peculiar  to  thinliin^  and  studious  minds.     Xt  never  could  havo 
suggested  itself  hut  to  persons  of  Bomo  fanuliarity  with  iho  nature  ofj 
scientihr.  researrh ;  whn —  being  aware  of  the  itn|>u58ibility  of  catabHal^l 
iug,  by  casual  observation  or  direct  experimentation,  a  Iruo  theory  oti 
BCfpiciices  ao  complex  aa  aro  tfaoae  of  the  social  jiheiiomeiia — have'' 
rerountc  to  tlic  simpler  laws  which  arc  immediately  operative  in  thoBei 
phcuonieua.  and  which  are  no  other  ilian  the  laws  of  tlie  aalure  of 
uuniaii  heingH  therein  concenictl.     Theao  thinkers  perceive  (what  the 
partisans  of  the  chemical  or  experimenial  theory  do  not)  that  tlie  phi- 
iosuphy  of  society  is  a  deductive  science.     But,  from  an  iusufficieni' 
cODAideration  of  the  specific  naiure  of  tho  subject,  matter — and  often 
because  (their  own  scientific  education   having  stopped  short  in  too 
early  a  stage)  geometry  stuudti  in  their  minds  as  the  type  of  all  deductivo 
science ;  it  is  to  goornetry,  rather  than  to  astronomy  and  natural  phi- 
lofiophy,  that  they  unconsciously  asaimilats  the  deductivD  science  of 
society. 

Among  the  diflfenmceB  between  geometry  (a  science  of  coexistent 
(acta,  altogether  independent  of  the  laws  of  tliu  succession  of  pha-i 
nomena)  and  those  physical  Sciences  of  Cftusation  which  have  hecn 
rfmdored  deductive,  the  following  is  one  of  the  most  <;onspicuouB : 
That  geometry  affords  no  room  for  what  so  constantly  occurs  in  me»i 
cbanics  and  its  applications,  the  caae  of  cnnllu^ting  forces;  of  causei^ 
which  counteract  or  modify  one  another.     In  mechanicii  we  cvntimiaUj ' 
find  two  or  morw  moving  forces  producing,  not  motion,  bnt  reet ;  or' 
motion  in  a  diflerent  direction  from  that  which  would  have  been  pro- 
duced by  either  of  tlie  generating  fbrce«.     It  is  true  tliat  tlic  cflect  of 
the  joint  forces  is  the  same  when  they  net  simulianeoutily,  as  if  they  had ' 
acted  one  after  another,  or  by  turns;  and  it  is  in  this  that  the  diflercncoi 
between  mechaniral  and  chemical  lau*s  consists.     But  still  tho  el        ^ 
whether  produced  by  successive  or  by  sbnuUancoua  action,  do,  wholly 
or  in  pait,  cancel  one  another:  wbni  the  one  force  does,  the  other, 
portly  or  altogether,  nndopA.     Thero  is  no  similar  state  of  tilings  in 
geometry.     The  result  which  follows  from  one  geomctricnl  principle 
has  nofiiing  that  contradicts  tlie  resuh  which  folltiws  frum  anotlicr. 
What  is  proved  true  from  one  geometrical  theorem,  what  would  be 
true  if  no  other  geometrical  principles  exibted.  cannot  he  altered  and 
made  no  longer  tnie  by  reason  of  some  otlier  principle,     WHiut  is  once 
proved  true  must  be  true  in  all  cases,  wliatcvcr  BuppoAition  may  be 
made  in  regard  to  any  other  matter. 

Now  a  conception,  similar  to  this  last,  would  appear  to  have  been 
formed  of  the  social  science,  in  the  minds  of  the  earlior  of  those  who 
have  attempted  to  cultivate  it  by  a  deductive  method.  Mechanic* 
would  bo  a  science  very  similar  to  geometry,  if  every  motion  roeullod 
from  one  force  alone,  and  not  from  a  conflict  of  forces.  In  the 
geometrical  theory  of  society,  it  seems  to  be  supposed  that  tliia  i» 
really  the  caae  with  the  em-ial  phenomena;  and  that  eacli  of  theoff 
results  always  from  only  one  lurce,  one  single  property  of  htiroui' 
nature. 

At  the  point  which  wc  have  now  reached,  it  cannot  he  necessary  to 
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Bay  anyUiing  cither  ui  proof  or  in  illuslratiun  of  the  aa&urtioii  tlial  such 
is  not  the  true  chararter  of  the  social  phenoiueoa.  There  is  not, 
among  thew  most  complox  aud  (for  that  rcasoQ)  most  modifiablo  uf 
all  phenomena,  any  ono  over  which  umumoi'ablo  iorccs  Uu  not  cxcixiao 
iaHiience;  which  does  not  dopcnfl  upoti  a  conjunction  of  vm-y  many 
causes.  Wo  havu  nut,  therefore,  tu  proTO  the  notion  in  queetiou  to  be 
an  error,  but  to  jirove  that  the  error  has  been  committed ;  that  so  mis- 
taken a  conception  of  the  mode  in  which  the  phenomena  of  society 
are  produced,  has  actually  been  cnturtuined. 

^  2.  One  numerous  division  of  the  reasoners  who  have  treated  sociaJ 
facts  according  to  geomctricul  mcthud:),  nut  admlctiuK  of  any  mudliica- 
tion  of  one  law  by  anoihur,  must  for  the  present  bo  loft  out  of  consider- 
ation :  because  in  them  this  error  ia  complicated  withj  and  \a  tlie  ellect 
ot^  another  fundamcniol  misconception,  ol  which  wo  have  olready  taken 
aomo  notice,  and  which  will  be  treated  of  mora  fuUy  before  we  con- 
clude. I  Bpeak  of  ihuite  who  deduce  political  conclusiond  nut  from 
laws  of  nature,  not  6rom  sequences  of  phenomena,  real  or  imaginary, 
but  from  unbending  practical  maxims.  Such^  for  example,  are  all 
who  found  their  theoncH  of  politica  upon  what  is  called  abatruct  right, 
that  in  to  aay,  upon  universal  precepts ;  a  pretension  of  which  we  have 
already  noticed  the  chimerical  nature.  Such,  in  Uke  manner,  ore  those 
who  make  the  assumption  of  a  bucial  contract,  or  any  other  kind  of 
original  obligarion,  and  apply  it  to  particular  cases  by  mere  inlorpre- 
tatiuu.  But  m  this  the  fundamental  error  is  the  attempt  to  treat  an  art 
like  a  science,  and  to  have  a  deductive  art ;  tlie  irratiunaliiv  of  which 
will  be  shown  in  a  future  chapter.  It  will  bo  proper  to  take  our  ex- 
emplification of  the  geometrical  theory  from  those  ihinkt-rs  who  have 
avoided  tliis  additional  error,  and  who  entertain,  so  fiu:,  a  justor  idea 
of  the  nature  of  political  inquiry. 

We  may  cito,  m  the  fu'itt  instance,  those  who  assume,  as  the  princi- 
ple of  thuir  political  philusuphy.  that  govcrumont  ia  founded  on  fear ; 
that  the  dreail  of  each  other  is  the  one  motive  by  which  human  beings 
were  originally  brought  into  a  state  of  society,  and  are  still  held  in  it. 
Some  oi  the  ourlior  scientific  iaquirois  into  politics,  in  particular 
Habbes,  assumed  this  propojiition,  not  by  implication,  hut  avowedly, 
as  the  foundation  of  their  doctrine,  and  attempted  to  build  a  complete 
philosophy  at'  politics  thorcupun.  It  is  true  that  Hobbes  (who  is  so 
much  tno  most  comdderahle  of  these,  that  we  need  not  particularly  ad- 
vert to  any  of  the  rest)  did  not  find  this  one  maxim  sufhcicnt  to  carry 
him  through  the  wholo  of  his  subject,  but  was  obliged  to  eke  it  out  by 
the  double  sophism  of  an  original  contracL  1  call  tliis  a  double 
sophism;  Unit,  as  passing  off  a  tiction  for  a  fact,  and  secondly,  as  as- 
suming a  practical  principle,  or  precept,  as  iliu  basis  of  a  iheoiy ; 
which  is  a  pttiiio  principii,  since  (as  wo  noticoil  in  treating  of  that 
Fallacy]  every  rule  uf  conduct,  even  though  it  be  so  binding  a  one  as 
tlie  uhsorvance  of  a  pmmiso,  must  rest  its  own  faundaiions  upon  the 
theory  o£  the  subject,  and  the  theory,  therefore,  cannot  rest  upon  it. 

^  3.  Passing  over  lead  important  instances,  I  shall  como  at  once  to 
tlic  most  remarkable  example  a6arded  by  our  own  times  of  the 
geo/notrical  method  in  poUtics ;  emanating  from  persons  who  were 
well  aware  of  the  distinction  between  Science  and  Art:  who  know 
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that  niles  of  conduct  must  follow,  not  precede,  the  ascertain mettt  ot 
laws  of  nature,  and  Uiat  Uic  latter,  not  the  former,  is  the  legitimate  field 
for  the  application  of  llic  deductive  mcihtwJ.  I  allude  lo  Uie  interefii- 
philosophy  of  tlie  Bentham  school. 

The  profound  and  original  thinkers  who  are  connnonly  knov^ii  under 
this  description,  founded  their  goriomi  theory  ofgyvemmcnl  upon  one 
comprehen»i%-e  preraiss,  namely,  ihat  men's  actions  arc  always  deter- 
mined by  their  uitercata.  There  is  an  ambipjuity  in  this  lost  expres- 
sion ;  for,  as  the  sume  philoflophcm,  onpcciatly  Hcnthani,  ffysti-inatical- 
ly  gave  the  name  of  an  interest  to  anything  which  a  person  likes,  the 
proposition  may  be  imdersiood  to  mean  only  thia,  that  men's  acliona 
are  always  determined  by  their  wiabos.  In  this  sense,  however,  it 
would  nwt  hear  out  any  of  the  consequences  which  these  phi1o»opfaen 
drew  from  it:  and  the  word,  tljerefore,  in  their  political  reasonings, 
must  be  uudciatood  to  mean  (which  is  also  the  explanation  they  thent- 
eetves,  on  such  occasions,  gave  of  it)  what  is  commonly  termed  pri 
vate,  or  worldly,  interest. 

Taking  the  doctrine,  then,  in  this  sense,  on  objection  presents  itself 
m  limine  which  might  be  deemed  a  fatal  one,  namely,  thot  so  sweep- 
ing a  proposition  ia  far  from  being  universally  true.  Men  are  not 
governed  in  all  their  actions  by  their  worldly  intjrettla.  This,  how- 
ever, is  by  no  means  so  conclusive  an  objection  as  it  at  first  appears; 
because  in  politics  we  are  for  the  most  part  concerned  with  the  con- 
duct not  of  iiidivtJual  men,  but  cither  oi  a  iierios  ofmL-n  (as  a  succes- 
sion of  kings),  or  a.  bndv  or  mass  of  men,  as  a  nation,  an  ariAtncntcy, 
or  a  repmsenrative  assembly.  And  whatever  is  true  of  a  large  majori- 
ty of  mankind,  may.  witlinut  much  eiror,  Iw  taken  for  inie  of  any  mii; 
cession  of  persons,  considered  as  a  whole,  or  of  any  collection  of  per- 
sons in  which  the  act  of  the  majority  becomes  the  act  of  the  whtilc 
body.  Although,  therefore,  the  maxim  is  sometimes  expressed  in  a 
wanner  unnecessarily  paradoxical,  the  cotutequences  drawn  from  it  will 
bold  equally  good  ii'  the  assertion  bo  limited  as  follows— Any  succcs* 
siun  of  men,  or  the  majority  of  any  body  of  men,  will  be  governed  in 
llie  bulk  of  iheir  conduct  by  their  personal  interests.  We  are  bound 
U>  allow  to  this  school  of  philosophers  the  beneHt  of  this  more  rational 
nalement  of  their  fimdamental  maxim,  which  moreover  is  in  strict  ron- 
fiwmity  to  the  explanations  which,  when  considered  to  bo  called  for, 
have  been  given  by  themselves. 

The  theory  goes  on  to  infer,  correctly  enough,  that  if  the  actions  of 
mankind  aro  determined  in  the  main  by  their  selfish  inlervsls,  the  only 
rulers  who  will  govern  according  to  the  interest  of  the  governed,  are 
tliDso  whiwe  selfish  interesctt  arp  in  accordance  with  it.  And  to  this  is 
added  a  third  proposition,  namely,  tliat  no  rulers  have  their  selfish 
interest  identical  with  that  of  tlio  governed,  unless  it  bo  rendered  so 
by  accountability,  that  is,  by  dependence  upon  the  will  of  the  governed. 
In  other  words  (and  as  the  result  of  the  whole),  that  the  desire  of  retain- 
ing or  the  fear  of  losing  their  power,  and  whatever  is  I  hereon  const^quent, 
is  the  sole  motive  which  can  bo  relied  on  for  producing,  on  the  part 
of  rulors,  a  coarse  of  conduct  in  accordance  with  the  general  interest. 

We  have  thus  a  fundamental  theorem  of  political  science,  consisting 
of  three  syllogisms,  and  depending  chiefly  upon  two  general  premisses, 
in  each  of  which  a  certain  effect  is  considered  as  determined  only  by 
one  cause,  not  by  a  concurrence  of  causes.     In  the  one,  it  is  essumcd 
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that  the  actions  of  Bveragu  rulers  are  detcrmiuod  solely  by  Belf-iotereflt ; 
in  the  other,  that  tJie  sense  of  identity  of  intereflC  vrith  the  governed, 
is  produced  and  producible  by  no  other  cause  than  i-oaponubility. 

Neither  of  these  propositions  is  by  any  means  true;  the  last  la  ex- 
tremely wide  of  the  truth. 

It  in  not  true  that  the  actions  eveu  of  average  rulers  aro  wholly,  or 
anything  approaching  to  wholly,  determined  by  their  personal  interest, 
or  even  by  their  OMni  opinion  of  their  personal  interest.  I  do  not  speak 
of  the  influence  of  a  sense  of  duty,  or  fcelingB  of  philanthropy,  mo- 
tives never  to  bo  exclusively  relied  on,  altlioujjh  (except  in  countries 
or  during  periods  of  great  moral  debasement)  they  influence  almost  all 
rulers  in  soma  degree,  and  some  rulers  in  a  very  great  degree.  But  I 
insist  only  upon  what  is  true  of  all  rulers,  viz.,  Uiat  the  clmractcr  and 
course  of  their  actions  is  largely  inBuouced  (independently  of  personal 
calculation)  by  the  habitnal  sentiments  and  feelings,  the  general  modes 
of  thinking  and  acting,  which  prevail  throughout  iho  community  of 
which  tliey  are  members;  as  well  as  by  the  feelings,  habttd.  and  modes 
of  thought  which  characterize  the  panicular  class  in  that  community 
to  which  they  themselveii  bcluue.  And  no  one  vnll  understand  or  bo 
able  to  decipher  their  system  nl  conduct,  who  does  not  take  nil  the»e 
things  into  account.  They  are  also  much  influenced  by  the  maximfl  and 
traditions  which  have  descended  to  llieni  from  other  rulers,  their  pred- 
ecessors; and  which  have  been  known  to  maintain,  during  long  pe> 
liods,  a  successful  struggle  in  a  direction  contrary*  to  the  private 
interests  of  the  rulers  far  the  time  being.  I  put  aside  the  influence  of 
other  less  general  causes.  Although,  thereforf,  the  private  interest  of 
the  rulers  or  of  the  ruling  class  is  a  vt-ry  powerful  force,  constantly  in 
action,  and  exercising  the  most  important  influonco  upon  their  con- 
duct; there  is  also,  in  what  they  do,  a  largo  portii»i  which  that  private 
iutorest  by  no  means  aifords  a  sufKcient  explanation  of:  and  even  the 
particulars  which  constitute  the  goodness  or  badness  of  tlieir  govern- 
ment, are  in  some,  and  no  small  degree,  influenced  by  those  among 
the  circnmstances  acting  upon  them,  which  cannot,  with  any  propriety, 
be  included  in  the  term  self-interest. 

Tarniiig  now  t«.i  the  other  nmposition,  that  responsibility  to  the  goT- 
emed  is  the  only  cause  capablo  of  producing  in  the  rulers  a  sense  of 
identity  of  interest  with  the  community;  this  is  still  less  admissible  as 
an  universal  truth,  than  even  the  former.  We  are  not  speaking  of 
perfect  identity  of  interest,  which  is  an  impracticable  chimera;  which, 
most  assuredly,  reaponsibiUty  to  the  people  does  not  glTe.  We  speak 
t^  identity  in  essentials;  and  Oio  essentials  aro  different  at  different 
places  and  times.  There  are  a  large  number  of  cases  in  which  those 
things  which  it  is  most  for  the  interest  of  the  people  that  their  ruler 
•bould  do,  aro  also  those  which  ho  is  prompted  to  do  by  his  strongest 
personal  interest,  the  consolidation  of  his  power.  The  suppression, 
for  instance,  of  anarchy  and  resistance  to  law — the  complete  establiah- 
raetit  of  the  authority  of  the  central  government,  in  a  state  of  society 
like  that  of  Kumpe  in  the  middle  agea^is  the  strongest  interest  of  the 
people,  and  also  of  the  rulers,  simply  because  they  ore  the  niters ;  and 
reKpoiistbilily  on  their  part  could  not  strengtlion,  though  in  many  con* 
oeivable  ways  it  might  weaken,  the  motives  prompting  them  to  pursue 
this  object.  During  the  greater  part  of  the  reign  of  Queen  Elizabeth, 
and  uf  many  other  raonorcha  who  might  be  named,  the  sense  of  idiRi- 
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tity  of  interest  beiwecii  die  soveroigu  and  the  majority  of  tbe  people 
•Kim  probably  strouger  lliao  il  ufiutUly  is  in  rospuiuible  govommenta ; 
evorytliiiiK  that  the  people  bad  most  at  bean,  the  monarch  had  at  boon 
too.  Had  Pecer  the  Great,  or  tbo  rugged  savages  wham  be  lioean  to 
civilize,  the  truest  iiicUnation  towards  the  things  which  were  far  tho 
real  interest  of  those  narages  i 

1  am  not  bcrc  attempting  to  catablUli  a  tbeoi'y  of  gorenunent,  and 
am  Qut  called  upoii  to  detcrmiuo  tho  proportional  weifiht  whirb  oagbt 
lo  bo  given  to  the  circumstances  which  this  school  of  geometrical  poli- 
ticians left  out  of  their  system,  aiid  those  which  they  took  into  it.  I 
am  only  concerned  tu  b\io\y  tbut  their  method  ivas  unscientific ;  iwt  to 
measure  the  amount  of  error  wliich  may  have  affected  their  practical 
conctusiona. 

It  i»  but  justice  to  0\vm,  however,  to  remark,  that  iheiriDislako  was 
not  so  much  one  nrsubhianco  a.i  of  form  ;  and  constnted  in  presenting 
in  a  Bystomatic  shape,  and  as  the  scientiHc  treatment  of  n  great  philo- 
isophical  quuatiuu,  what  should  bare  passed  for  tliat  which  it  really 
was,  tlie  mere  polemics  of  the  day.  Although  ilio  aciionx  of  rulers  arc 
by  no  means  wholly  delcrmined  by  their  selttsh  intorotta,  it  ts  an  a 
security  against  Uiose  selfish  interests  that  constitutional  checks  are 
required ;  and  for  that  purfKiso  such  checks,  in  England,  and  in  many 
oilier  countries,  can  iu  uo  manner  he  dispensed  with.  It  is  true,  more* 
over,  that  iu  tlie  particular  eiAge  of  cirilization  through  which  Kurope 
is  now  paMing,  either  express  or  virtual  responsibility  to  tlie  governed 
in  the  uuly  means  practically  available  to  create  a  feeling  uf  identity  of 
iutercst,  in  ibo  caAes,  and  on  the  poitiio,  whore  that  feeling  docs  not 
eathciently  exiflt.  To  all  this,  and  to  the  arguments  which  may  be 
founded  u[>on  it  in  favor  of  measures  for  ilie  correction  of  oar  repre- 
Bcntativo  system,  I  have  nothing  to  object;  but  I  coiiless  my  regret, 
that  tlio  nmall  though  highly  importaat  portion  of  tlie  philu«Dphy  of 
government,  which  wes  wanted  H>r  the  immediate  purpose  of  serving 
the  cause  of  parliamentary  reform,  should  have  becu  held  forth  by  phi 
losopbors  of  such  ominonco  as  a  complete  theory. 

It  is  Dot  to  be  imagined  possible,  nor  is  it  true  in  point  of  fart,  that 
these  philottuphers  regarded  tho  few  prcmiases  of  tiieir  theory  as  in- 
cluding all  that  ia  required  for  exptaming  social  phenomena,  or  for 
dctorminiiig  the  choice  of  forms  of  govcnimont  and  measures  of  Icgis- 
latiou  and  administration.  Tbey  weni  too  highly  instructed,  of  too 
comprehensive  intellect,  and  Rome  of  them  of  too  sober  and  practical 
a  character,  for  such  an  error.  They  would  have  applied  and  did 
apply  their  principles  with  iimitm(Tral>le  idluwaitces.  But  it  is  not 
all(}wnnre«  innt  nnt  wanted.  There  is  little  chance  of  mokinc'  due 
amends  in  the  superstructiuv  of  a.  theory*  for  the  want  of  sufneicnt 
breadth  in  its  foundations.  It  in  unphiloMjpbicol  to  construct  a  science 
out  of  a  few  of  the  agoncif^fl  by  which  the  phoiumiena  ai-e  d(^te^nined, 
and  leave  the  rest  to  the  routine  of  practice  or  tho  sagacity  of  conjee- 
turc.  We  eidicr  ought  not  to  pretend  to  scientific  forms,  or  we  ought 
to  study  all  tho  determining  agencies  equally,  and  endeavor,  so  far  as 
it  can  be  done,  to  include  all  of  them  within  tlie  pale  of  the  science  ; 
else  wo  shall  infallibly  bestow  a  disproportionate  aKeniioii  upon  tliote 
which  our  tlicory  takes  into  account,  while  wn  mis-ostimnie  tlie  reet, 
and  probably  underrate  their  importance.  That  the  deductions  should 
be  from  the  whole  and  not  from  a  port  only  of  the  laws  of  nature  tJtai 
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tra  cimcerncd,  would  bu  dcairuble  even  if  tlioso  ominod  were  so  insig- 
nificant in  comparison  with  the  othen,  that  they  might,  for  moAt  pur- 
puHM  and  on  most  occasions,  be  left  out  of  the  account.  But  this  is 
mr  indeed  from  l>einK  tniu  in  iJio  DociaJ  science.  The  pbenomoiia  of 
socien^  do  noc  depend,  in  eftsenliaJs,  upon  any  one  agency  or  law  itf 
human  nature,  with  only  ioconHidoraulc  modifications  from  others. 
The  wholo  of  iho  laws  of  human  nature  iofluence  those  phenomonu, 
snd  there  i&  not  one  which  influences  tbom  in  a  small  degree.  There 
is  not  one,  the  removal  or  any  {y^cat  alteration  of  which  would  not 
mulorially  afl'ect  the  whole  aspect  of  society,  and  c-hange  more  or  lese 
most  of  tlin  principal  tterpioiiCL's  of  the  ancia)  phenomena. 

The  theory  which  has  been  the  subject  of  these  remarks  la,  in  this 
country  al  least,  the  principal  contemporai^  cxampio  of  what  I  have 
styled  the  geometrical  mttthod  of  pbtloBopbizing  in  the  social  science; 
and  our  examination  of  it  has,  for  this  reason,  been  more  detiulcd  than 
migbt  otherwise  hove  been  deemed  necessary  in  a  vrnrk  like  the 
present.  Having*now  auificicntly  illustrated  the  two  erroneous  methods, 
wc  shall  pass  witbout  further  preltniinary  to  the  true  method ;  That 
which  proceeds  (conformably  to  the  practice  of  the  higher  branches 
of  physical  science)  deductively  indeed,  but  by  deduction  from  many, 
not  from  one  or  a  %-cry  fuw,  original  premisses ;  considering  each  effect 
a.4  (what  it  really  is)  an  aggregate  result  of  many  caums,  operating 
sometimes  tbrttujrh  the  same,  sometimes  tlirough  dinerent  mental  agen- 
cies, or  lawti  of  human  naturs. 


CHAPTER  IX 

OP  THE  rmrstCAL,  or  concrete  deductive,  metuod. 

i  1.  After  what  has  been  said  to  illustrate  the  nature  of  :bo  inquiry 
into  the  social  phenomena,  the  general  character  of  the  method  pro- 
per to  that  inquiry  is  sufficiently  evident,  and  needs  only  to  bi?  recap- 
itulated, not  proved.  However  complex  tlte  phenomena,  all  their 
^otjucnces  and  coexistences  result  from  the  laws  of  the  separate  elo- 
menta.  The  effect  which  is  produced,  in  social  phenomena,  by  any 
complex  sot  of  circumstances,  amounts  precisely  to  tho  sum  of  the 
effects  of  the  circtOTistances  taken  singly:  and  the  complexity  does  not 
arise  firom  the  number  ofthe  laws  themsolvoa,  which  is  not  remiirkably 
groot;  but  from  tho  extraordinary  number  and  variety  of  the  data  or 
elements — ofthe  agents  which,  in  obc^jence  to  tliat  small  number  of 
laws,  cooperate  towards  ibo  effect.  iThe  Social  Science,  ♦ttOCftJwT^ 
(which  I  shall  bencefonh,  with  M.  Comie,  designato  by  the  more  com-  ' 
pact  term  Sociology,)  is  a  deductive  science ;  not,  indeed,  aAer  the 
model  of  geometry,  but  after  that  of  the  higher  physical  sciences.  It 
infers  tho  law  of  each  effect  from  the  laws  of  causation  upon  which 
that  effect  depeuds ;  not,  however,  from  the  law  merely  of  one  cause, 
an  in  the  geometrical  method;  but  by  considering  all  the  causes  which 
conjunctly  influence  the  effect,  and  compounding  their  laws  with  one 
another.  Ila  method,  in  .ihort,  is  the  Concrete  Deductive  Method : 
iliai  of  which  astronomy  furnishes  the  most  perfect,  nattiral  philosophj 
4  B 
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/  ft  sonivwhiit  less  perfect  example,  and  tbe  emplojincnt  of  whidi.  vrUfa 
/  thfi  adaptations  aod  prec^uuons  required  by  tbe  Mibject,  ia  begiaiuDg 
L_loregouerate  physiolagy.  — . 

^^~~Nor  dwB  it  udniit  ut' dou^t,  that  MTnUar  Bd^piaiiona  and  preoautioiia 
are  iadupetiAable  in  twtciohi^.  In  applying,  to  tbat  most  complex  of 
all  studies,  what  is  domoustr&bly  llie  »oie  tnetfaod  capablv-j^f  tlirowilig 
tlie  ligbt  of  science  even  upon  pho nometm  of  &  far  inferior  degiv^o^ 
complicatioD,  vfe  ought  to  be  aware  that  the  &ajDC  eiipcrtor  complexity 
which  rondont  tlu?  iimtrurount  of  Dcductiuu  nioru  nocesttary,  rcndeim 
it  itUc  mora  prerarioiiit ;  and  we  mual  !)<>  prepared  to  meet^  by  appru- 
priate  cuntrivunces,  this  increase  tA'  difficulty. 

The  actions  and  fculiiii^  of  human  bcliif^  in  llio  HOcial  alale.  are,  no 
doubt,  entirety  f;<iveruud  by  ptivcbulog^iral  and  etliological  laws:  what* 
ever  tnOucncu  any  caiue  eKcrci«eK  upon  the  social  phenomena,  it  exer> 
ciees  through  tboeo  laws.  i>upp06ing,  lbei*c^furo,  Uie  law»  of  huraaa 
actions  and  feelings  to  l>e  8ut1i<'ienily  known,  there  is  no  extraordi- 
nary dilBcuUy  in  delormluinij;  fruni  ibotto  luw»,  tlie  nature  of  tlie  uocial 
efTcctA  which  any  givun  cauMi  lends  to  produce.  Hut  when  the  qiiM> 
tion  is  that  of  compounding  several  tendencies  together,  and  co»> 
puting  the  flggrcgalu  n.-tfuU  of  many  cocxit»tcul  causes ;  and  especially 
when,  by  attempting  to  predict  what  will  actnally  occur  in  a  given 
case,  wc  incur  tnc  obligation  of  esttniatiiig  and  compouuding  together 
the  iniluencefi  of  all  tbo  causes  which  tuippen  to  exisi  in  that  case;  wo 
attempt  a  task,  to  prDceed  far  in  which,  certainly  aurpaases  the  com- 
pass of  tbe  luimau  faculties. 

If  all  the  resources  of  science  are  not  sufficient  to  enable  ua  to  calcu- 
late it  priori,  with  eomptete  precision,  tbe  mutual  action  of  throe 
bodies  (jravilatinp^  towards  one  another ;  it  may  be  judged  with  what 
prospects  of  success  we  should  endeavor,  from  tlic  laws  of  human  na- 
ture only,  to  calculaie  tbo  result  of  tbe  conflicting  tendencies  which 
are  acting  in  a  tbousaod  different  directious  and  promoting  a  tfaotisand 
different  changes  at  a  given  instant  in  a  given  eocietj- :  although  we 
might  and  ought  to  be  able,  from  the  laHii  of  human  nature,  to  distin- 
guiah  corructly  enough  ihe  tendenciot)  ihemsetvcs,  so  far  as  tJiey  de- 
pend on  causes  accenftihle  to  our  ohs(?r\'ation ;  and  to  dutormine  ths 
(Erection  which  each  of  them,  if  acting  alone,  would  impress  upon 
sotiioiy,  as  well  as,  in  a  general  way  at  least,  to  pronounce  that  some 
of  these  tendencies  are  more  powerful  than  othes. 

But,  without  dissembling  tbo  nereasary  imperfections  of  the  d  priori 
method  wlien  applie<l  tn  such  a  subject,  neither  ought  wc,  on  the  other 
hand,  to  oxaggerato  them.  The  same  objections  which  apply  to  the 
Metltod  of  Deduction  in  this  lU  most  difticult  employment,  apply  to  it, 
as  we  formerly  nliowed,*  in  its  easiest ;  and  would  even  there  have 
been  Insuperable  if  there  had  not  existed,  at  was  then  fully  explained, 
an  appropriate  remedy.  This  reinody  ooasists  in  ilio  process  which, 
under  the  name  of  Verification,  we  have  characterized  as  tbe  third 
essential  constituent  part  of  the  Deductive  Method;  that  of  collating 
the  cent! billions  of  the  raiiocinution  oitlier  with  the  concrete  pbeooro- 
ena  thomselrcs.  or,  when  such  are  ubt^able,  with  their  empirical 
I  laws.  Tbe  ground  of  confidence  in  any  concrete  deductive  science  is 
I    not  tbe  a  priort  raasoning,  but  tbe  coniiilience  between  ita  reaulla  and 
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clmtH;  uf  vbsorvutiou  u  potUriori.     Eitlier  of  these  procea»e<t  wlicn  dt*    / 
vnrccd  from  tlifl  other  dimiDtsUes  in  v&lue  aa  the  DubjiNit  increnaua  iii  / 
cuin|>Iic«tiuii,  uud  tliu  iu  Bo  rapid  a  rMio  aa  wwm.  tu  become  eaUruljr  j 
tvorUilens ;  but  the  reliance  to  be  placed  in  the  cuncnrreitce  of  the  two  I 
«ortd  uf  evidence,  not  only  duee  not  diminish  in  unytbing  like  the  Bame  \ 
propurtiun,  but  \a  not  neceMarily  much  dinuniehed  at  all.     Nothing 
more  reriulu  ihao  a  diaturbaace  iu  the  urder  of  precedency  of  the  two 
piroce4«e»,  sutuutiiaos  amounlinff  to  iln  actual  invention  ;  insomuch  that 
instead  ol*  deducing  our  concluittond  by  rctuontDg,  and  verifying  thotu 
by  obriorvatiun,  we  in  some  ciises  beein  by  obtaining  Lbem  conjeciu- 
raJly  fi'otu  apecilic  oxperience,  and  ahefwards  conned  them  with  the 
priiioipleji  of  buraon  nature  by  a  priori  reaaaningB,  which  ruMinings 

\-     or^  thkiH  a  rual  Vurificatjuu. 

.  sj    The  groataot  living  authority  on  scienLilic  methods  in  general,  and 

/the   vnly  pbiloaophar  who,   with  a  compeienc   knowledge  of  those 

methods,  oiu  altcmpted  tu  characterise  the  Method  of  Sociology,  M. 

Cffmfa^  Kntiftiderti  thiii  invoice  order  aa  iiifteporably  inherent  in  the 

nuure'  of  sociological  BpecuLaiiuu.     Uu  looka  upon  the  Boctal  science 

«s  esaeutially  coa^iistiug  of  genoraUzaiioDj)  from  tiisiory,  verified,  not 

wiginally  suggested,  by  deduction  from  the  taws  of  human  natura. 

Such  an  opinion,  from  &uch  a  thinker,  deserves  the  most  seiioun  con- 

Mdnrolion ;  but  though  1  eliall    nroseoLty  endeavor  to  show  the  eui- 

Kent  imjmrtancu  of  the  iJ'uLh  which  it  contains,  I  cannot  but  think  that 

tbi«  truth  i»  enunciated  in  too  unlimited  u  manner,  luid  that  tlicru  ia 

eonsiderable  scope  in  sociological  inquiry  for  the  direct,  as  well  as  fbr 

the  inveniu,  Deductive  Mutliod.    j 

'"TTwiU,  in  fact,  be  shown  in  itw  next  i-haptei',  tb'at  there  is  a  kind  of 

f  sociological  inciuirioH  to  which,  from  (heir  prodigious  complication,  the 
method  of  direct  deduction  is  aUogcther  ioappliciLble.  while  by  a  happy 
cumpen^ation  it  is  urecinaly  in  tliese  cases  that  we  ara  able  lo  obtain 
the  ua.1t  empirical  laws :  tn  these  inquiries,  therufore,  the  Invento 
Method  is  exclu-->ivDly  adapted.  But  there  are  also,  as  will  presently 
appear,  otiier  crises  in  which  ir  is  impossible  to  obtain  from  direct  ob- 
fiervation  nnythiug  worthy  iJie  name  of  an  empirical  law ;  and  it  for 
tuuataly  happens  that  tliesu  are  the  very  cases  in  which  the  Direct 
Method  is  least  affected  by  the  objection  which  undoulitedly  must  al- 
wavit  affect  it  in  a  certain  degree. 

Wo  shall  be^in,  tlten,  by  looking  at  Sociology  as  a  science  of  direct 
Deduction,  and  considering  what  can  be  accomplished  in  it,  and  under 
what  limitations,  by  that  mode  of  invest igatioa.  We  shall,  then,  in  a 
separate  chapter,  examine  and  endeavor  to  cfaantcteriice  the  iuvurst* 
process. 

t^  2.  It  is,  in  tliu  first  place,  distinctly  apparent  that  Sociology,  eon- 
ndered  as  a  sytuem  of  deductions  o  priori,  cannot  be  a  sciencs  of  poe- 
igve  prodictiuns,  but  only  of  tendencies.  ^  We  may  bo  aUe  to  con* 
elude,  from  the  laws  of  human  nature  applied  to  the  eircumataocee  vif 
a  given  state  of  society,  (hat  a  particular  cause  will  operate  in  a  cer- 
tain manner  unless  counteracted  ;  but  wo  can  never  be  assured  to 
what  extent  or  amount  it  will  so  opotaCe,  or  affirm  with  certainty  tliai 
it  will  not  bo  counteracted ;  because  we  can  seldom  know,  even  ap- 
proximative ly.  all  the  agencies  which  may  coexist  with  it,  and  still  less 
oaloulnto  the  collective  rondc  oi*  so  many  combined  elements.     Tha 
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remai^,  liowever,  must  here  be  once  mure  repeated,  tbat  knowledga 
iDsufHciout  for  prediction  may  be  mo»t  valuable  for  ^idatice.  It  is 
not  necemary  for  the  wise  conduct  of  the  affairs  of  society,  no  more 
tbuti  of  any  man's  private  concerns,  (hat  wo  6bou]d  bo  able  to  foresee 
infallibly  the  reAnlts  of  what  we  do.  We  tnunt  seek  our  objects  by 
means  which  taor  perhaps  bo  defeated,  and  take  prccautiouG  agninat 
danj^ers  which  possibly  may  never  be  roaUzed.  The  aim  of  practical 
politics  is  to  surronnd  the  society  which  is  under  our  «iupenntendenc« 
with  tliu  jirrcBtcst  poiwiblo  number  of  circuntetances  uf  which  the  ten 
denrieit  are  beneHcial,  and  to  remove  or  counieract,  as  far  aa  pr«cti- 
csble,  those  of  which  the  tendencies  are  injurious.  A  knowleagc  of 
the  tendencies  only,  thouf;;h  without  the  power  of  accurately  prcdicliu)* 
thpir  conjunct  re&ult,  givoa  us  to  a  conain  extent  this  power. 
..^  It  would,  however,  Imj  an  error  to  suppose  that  e*eu  with  respect  to 

L tendencies,  we  could  arrive  in  this  manner  at  any  groat  number_oi  prop- 
oeitioiM  which  will  be  true  in  nil  societies  without  exception^  Snch  n 
wppositton  would  be  inconsistent  with  the  eminently  mMifiaHe  nature 
ofue  social  phenomena,  and  the  multitude  and  variety  of  the  rircum- 
•tanccs  by  which  they  are  modified;  circuraxtunccs  never  the  same,  or 
even  nearly  the  same,  in  two  iliflercnt  societie*,  or  in  two  difierent 
periods  of  the  same  »octety.  This  would  not  bo  so  aerious  an  obstacle 
if,  though  the  cauitcs  acting;  upon  society  in  general  are  numerous, 
those  which  influence  any  one  foaturo  of  society  were  limited  in  num- 
ber; for  we  might  then  insulate  any  particular  social  phenomenon,  and 
investigate  iu  laws  without  disturbance  from  tlio  rc«L  But  the  truth 
in  the  very  oppojtilo  yf  this.  WTiatcver  affects,  in  an  appreciable  degree, 
any  one  element  of  the  social  state,  affects  throue;h  it  all  the  other  ele- 
tuonta.  The  mode  of  production  of  all  social  phenomena  is  one  great 
case  oi  Intermixture  of  Laws.  We  can  never  either  undewtand  in 
theory  or  command  in  practice  the  condition  of  a  society  in  any  one 
respect,  without  taking  into  consideration  its  condition  in  all  other 
respects.  There  is  no  social  phenomenon  whicfi  is  not  more  or  leas 
influenced  by  overy  other  part  of  the  condition  of  the  same  society, 
and  therefore  by  every  cause  which  is  influencing  any  other  of  the 
contemporaneous  social  phenomena.  Tliere  is,  in  short,  a  confCMw 
(to  borrow  an  expression  from  physiology)  similar  to  that  exuting 
among  the  various  organs  and  functions  of  the  pbyitical  frame  of  man 
and  the  more  perfect  animals;  and  constituting  one  of  the  many  anal- 
ogies which  have  rendered  univerflal  such  expressions  as  the  "body 
politic"  and  "body  natural."  It  follows  from  this  contains,  that  unlesa 
two  societies  could  bo  alike  in  all  the  ctrcumBtances  which  surround 
and  influence  them  (which  would  imply  their  being  alike  in  their  pre- 
vious history),  no  portion  whatever  of  their  phenomena  will,  unless  by 
nccident,  precisely  correspond  ;  no  one  cause  will  produce  exactly  the 
ftame  effect  in  both.  Every  cause,  as  its  effect  spreads  tlirough  socie^, 
comes  Bomcwhcre  in  contact  with  different  setjt  of  agencies,  and  thus  hoi 
its  effects  on  some  of  tlie  social  phenomena  differently  modified  ;  and 
these  differences,  by  their  reaction,  produce  a  difference  oven  in  tboso  of 
tbo  effects  which  would  otherwise  have  been  the  same.  We  can  never, 
tbereibrc,  affirm  with  certainty  that  a  cause  which  has  a  particular  tea* 
dency  in  one  people  or  in  one  ago  will  have  exactly  the  same  tendency 
iu  aoutber.  wilhi>ut  referring  back  to  our  premisses,  and  porfaming 
over  agaii>  for  the  second  uge  or  nation,  that  analysis  of  the  whole  of 
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VLB  influencing  circumManoos  which  \vo  had  alroady  pctfunnod  for  iho 
AnL  The  deductive  nc  euca  of  Boclcty  doe*  not  lay  down  a  theorem, 
asfiorling  in  an  univorsal  mamicr  the  (ffTcci  of  oiiy  cause ;  but  rather 
teaches  us  hoiv  to  B'arae  tho  proper  thourom  for  tbo  circumstances  <n 
Ukjf  given  c-a^e.  It  dues  not  give  us  the  laws  of  society  in  gentsral,  but 
the  tncanti  of  dotermining  the  phenomena  of  any  givou  society  (rotn  the 
particiilai-  clcuionts  or  data  of  that  society. 

J '^11  the  gonorul  propositiuus  of  the  dedactivu  science  are  therefore, 
An  the  strictest  senso  of  the  word,  hypothedtal/]  They  are  gruuiidod 
'TSCsomc  suppotiiiitious  set  of  circutnstanccsT^d  declare  bow  some 
given  cause  will  operate  in  those  circumstances,  supposing  thai  no 
others  are  combined  with  them.  If  iho  set  of  circumstances  supposed 
bos  boon  taken  from  tlinsu  of  any  existing  society,  the  conclusions 
will  bo  true  of  that  society,  provided,  and  in  as  lltr  as,  the  effect  of  iliooc 
drcumstances  shall  not  be  modified  by  others  which  hare  not  been 
taken  into  the  account.  If  we  desire  a  nearer  approach  to  concrete 
truth,  wo  can  only  aim  at  it  by  taking,  or  ondoavoring  to  lake,  a  greater 
number  of  individualiziuff  circumsiaiicea  into  the  computation. 

Considering.  liowe*"er,  m  how  accelerating  a  ratio  the  uncertainty  of 
our  conclusions  increases,  as  we  attempt  to  take  the  effect  of  a  greater 
number  of  concurrent  causes  into  our  calcidations ;  tho  hj-potlietical 
combinations  of  circumstances  upon  which  wc  construct  the  general 
theorems  of  the  science,  cannot  be  made  very  complex,  without  so 
rapidly  accumulating  a  liability  to  error  as  muat  soon  deprive  our  con- 
clusions of  all  value.  This  mode  of  imjuir}',  considered  as  a  means  of 
obtaining  general  propusitious,  must  therefore,  on  pain  of  cintiro  fri- 
volity, bo  limited  to  thoso  claaaoe  of  social  facts  which,  though  influenreJ 
tike  the  ru»t  by  all  sociolo^cal  agents,  are  under  tho  immediate  influ- 
ence, principally  at  least,  m  a  few  only. 

§  ;i.  Notwithstanding  tho  universal  conscHsua  of  the  social  phenomena, 
whereby  nothing  which  lakes  place  in  any  part  of  the  operations  of 
society  is  without  its  share  of  influence  on  every  other  part  ;  and  not- 
withstanding the  paramount  ascendency  which  the  general  state  of 
civitiication  and  social  progress  in  any  givon  society  mu5t  hence  exercise 
over  all  tlie  partial  ana  subordinate  phenomena ;  it  is  not  the  less  true 
that  different  species  of  social  facts  are  in  the  main  dependent,  imme- 
diately and  in  tne  first  resort,  upon  difforent  kinds  of  causes;  and  tbere- 
fttrc  not  only  may  with  advantage,  but  must,  be  studied  apart:  just  ui 
io  The  natural  bojy  we  study  separately  the  physiology  and  pathology 
of  each  of  the  princinjil  nrjjans  and  tissues,  although  every  one  is  acted 
upon  by  the  state  of  all  the  others :  and  althougli  the  peculiar  consti- 
tution and  general  state  of  health  of  the  organism  cooperates  with  and 
ofh^n  preponderates  over  the  local  causes,  in  determining  the  state  of 
any  particular  organ. 

On  these  considenulonH  is  grounded  the  existence  of  distinct  and 
separate,  though  not  independent,  branches  or  departments  of  sot:io- 
logical  speculation. 

There  is,  for  example,  one  large  class  of  social  phenomena,  in  which 
the  bnmcdiately  determining  catise«  are  principally  tliose  which  act 
through  the  desire  of  wealth ;  and  in  which  the  psychological  law  mahi- 
ly  conceiTied  is  tlie  familiar  one,  that  a  greater  gain  is  preferred  to  a 
I  mean,  of  course,  that  portion  of  the  phenomena  of  society 
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which  emanate  from  the  indtisinBl,  or  prnductn-e,  operations  of  man- 
kind ;  ami  from  those  of  ilieir  acts  tlirough  which  the  distribution  oi 
the  proiluda  of  those  iiidostrial  operations  lakes  jilace,  in  so  far  as  not 
effected  by  force,  or  modified  by  vohintary  gift.  By  rensnning  from 
iliai  one  law  of  human  nature,  and  from  the  pnucipol  outward  circum- 
hinncca  (whether  universal  or  confined  to  particular  states  of  society) 
which  operate  upon  the  haman  mind  through  that  law,  we  may  be 
enabled  to  explain  nnd  predict  this  portion  of  the  phenomena  of  aoci- 
cty,  so  far  as  they  depend  upon  that  class  of  circumstances  only;  over- 
looking the  influence  of  any  oth»rr  of  the  circumstanc«a  of  society ;  and 
therefore  neither  tracing  back  the  circutnstances  which  we  do  take  into 
account,  to  their  possible  oiigin  in  some  other  fuels  in  the  social  state, 
nor  making  allnwanco  for  the  manner  in  which  any  cf  those  other 
circumstances  may  interfere  with,  and  counteract  or  modify,  the  eflTeet 
of  the  former.  A  science  is  thus  constructed,  which  has  received  the 
name  of  Political  Kronomy. 

The  motive  which  suggoals  the  separation  of  this  portion  of  the 
social  phenomena  from  the  rest,  and  the  creation  of  a  distinct  science 
relaring  to  them,  is — that  they  do  mainly  depend,  at  least  in  the  first 
resort,  upon  one  class  of  circumstances  only ;  and  that  even  when 
other  circumstances  interfere,  (be  ascertainment  of  the  efleci  due  to 
the  one  class  of  circumstances  alone,  is  a  sufficiently  iutricate  and 
difficult  business  to  make  it  expedient  to  perform  it  once  for  all,  and 
iliiTi  allow  for  the  effect  of  i\w  modifying  circumstances  ;  especially  as 
certain  fixed  combinations  of  the  former  are  apt  to  recur  often,  in  con- 
joiictiou  with  ever-varying  circuin^itances  of  the  latter  class. 

--'  Political  Economy,  as  I  have  said  oq  another  occaaiun,  concerns 
itself  only  with  "such  of  the  phenomeua  of  the  social  state  as  take 
place  in  consequence  of  the  pursuit  of  wealthy  It  makes  entire  abstnuy 
tion  of  every  otlior  human  passion  or  niolivej^ except  thow*  which  may 
bo  regaitled  as  perpetually  iintagoiiizing  ptiiicii>IeH  tu  tlic  desire  of 
wcallh,  namely,  nversion  to  labor,  and  dofiircof  the  present  enjoyment 
of  costly  indulgences.  These  it  takes,  to  a  certain  extent,  into  its  cal- 
culations, because  these  do  not  merely,  like  oOr  other  doNircs.  *K:ca- 
sionally  conflict  with  the  pursuit  of  weahh,  but'  accompany  it  nlwavs 
as  a  drug  or  impediment,  and  are  therefore  inseparably  mixed  up  in 
the  consideration  of  it.  Fnlitical  Economy  considers  mankind  n»  oc- 
cupied solely  in  acquiring  and  consuming  wealth ;  [and  aims  at  showine 
what  is  the  course  of  action  into  which  mankind,  living  in  a  state  tn 
society,  would  be  impelled,  if  that  motive,  except  in  the  degree  in 
which  it  is  checked  by  iho  two  perpemal  counter-motives  above  sd- 

\_verted  to.  wore  absolute  ruler  of  all  ineir  aclionsTj  Under  the  influence 
fff  this  desire,  it  shows  mankind  accumulating  wealth,  and  employing 
thai  wealth  in  the  production  of  other  wealth  ;  sanctioning  by  mucunl 
agrcoraont  the  institution  of  property;  cslablisliing  laws  to  nrevcat 
individuals  fntm  encroaching  upon  the  property  of  others  by  force  or 
fraud  ;  adopting  various  contrivances  for  increasing  the  productivenosa 
nf  their  labor  ;  settling  tho  division  of  the  produce  by  agrecmi-'tit,  under 
the  influence  of  rompciitiun  (competition  iiself  being  governc<l  by  cer- 
tain laws,  which  laws  ai-e  thoi-efore  the  uhimate  regulators  of  tho 
dinsion  of  tho  produc*-*} ;  and  rmnloying  certaiu  expedients  (as  moncy^ 
credit,  Sec.)  to  facilitate  the  distrinution.  All  these  opcralinns,  though 
many  uf*  tbcin  are  really  the  result  of  a  plurality  of  motives,  are  con- 
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sideretl  by  politicit)  economy  an  tlowing  itolaly  from  the  <iej(tro  of  wealUi. 
The  Bcieuce  then  prociHHls  to  inveeligatv  the  laws  wfaicli  gtn'cm  tbeae 
severttl  operations,  under  the  duppoaitioa  that  man  is  a  beiug  who  w 

PdeteTinincf],  by  the  noc«Mity  of  ais  nature,  to  prcfftr  a  greator  purtion 
bf  vrcaUb  to  a  smaller,  in  all  caaos.  witliout  any  <>ther  exctpticm  thau 
thai  conrttituted  by  the  two  rounler-Tnotivefl  already  epccinc-d.  NuC 
that  any  political  ecoiiomii^t  was  ever  so  absurd  aa  to  ttuppose  that 
matikind  are  realty  thus  constitutudf  but  bucausv  ihia  ia  the  mode  in 
wliifli  Ecience  must  necessarily  proceed.  When  an  effei-t  depeitda 
«  upnti  a  foucurreucc  of  cauBes,  tbeae  causes  must  be  Htudicd  one  at  a 
time,  and  llieir  lawil  aeparatoly  investigated,  if  wc  wiAh,  through  tlio 
causes,  to  obtain  the  puVi^r  of  either  predicting  or  conlrolling  the 
effisct;  since  the  law  of  the  effl&ci  is  compounded  of  ilio  laws  of  alt 
the  cause.t  which  deteruunu  it.  The  law  ul  lliu  centripetal  and  that  of 
the  tangential  force  must  hare  been  Itnntvii,  before  the  motions  of  tho 
earth  and  planets  could  be  ex]>lained,  or  many  of  them  predicted. 
The  same  ts  the  case  with  the  conduct  ul*  man  in  society.  In  order  to 
judge  Ikiw  he  will  act  under  the  variety  of  dcsircii  and  aversions  which 
are  concurrently  operating  upon  him,  we  must  know  how  be  woulti  act 
uuder  ibe  exclusive  influence  of  eacli  one  in  particular.  Tbure  is, 
pf-rhapA,  no  antion  of  a  man'a  life  in  which  he  in  niMtlier  under  the 
immediate  nor  under  the  remote  iiifiuonce  of  any  impulse  but  the  rooi-e 
(Icstre  of  wealth.  There  arc  many  parts  of  human  conduct  of  which 
wealth  is  not  even  ttie  principal  object,  and  to  these  political  economy 
doc5  not  pretend  timt  its  conclunions  are  applicable.  But  there  ani 
also  certain  departments  of  human  afiairs,  in  which  the  acquisition  of 
wealth  16  the  main  and  acknowledged  end.  It  is  only  of  those  thai 
political  economy  taken  notice.  The  manner  in  which  it  necessarily 
proceeds  is  that  of  treating  the  main  and  acknowledged  end  as  if  it 
Were  (ho  sole  end  ;  wbtcli.  of  all  hy)>nihcses  equally  simple,  is  the 
nearmrt  to  the  truth.  The  political  economist  inquires,  what  arc  the 
actions  which  would  be  produced  by  ibis  diwire.  if  wtlhln  the  depart- 
ments  in  question  it  were  unimpeded  by  any  other.  In  this  way  a 
nearer  approximation  is  obtained  than  would  otherwise  bo  practic^ible 
to  the  real  order  of  human  affairs  in  those  departments.  This  approxi- 
mntinn  has  then  to  be  corrected  by  making  proper  allowance  (or  the 
effects  of  any  impulses  of  a  different  descriptmn,  which  can  be  shovm 
to  intcrrcTc  with  the  result  in  any  purticular  case.  Only  in  a  few  of 
the  most  striking  cases  (such  as  the  important  one  of  the  principle  of 
population)  are  these  corrections  interpolated  into  the  cxpiwitions  of 

Iioliticid  economy  itself:  the  strictness  of  purely  scientific  arrangemont 
leing  thereby  somowhut  departed  from,  for  the  stUteof  prarticnl  ulilitv. 
So  far  as  it  is  known,  or  may  be  presumed,  that  tlu;  conduct  of  roan- 
kind  in  the  pursuit  vf  wealth  is  under  the  collateral  influence  of  any 
other  of  the  properties  of  our  nature,  than  the  desire  of  ubtaining  the 
greatest  quantity  of  wealth  with  the  least  labor  and  self-deniai,  the 
conclusions  of  political  economy  will  eo  far  fail  of  being  applicable  to 
the  explanation  or  prediction  of  real  events,  until  they  are  modifier)  by 
a  correct  allowance  for  the  degree  of  inBuence  exercised  by  the  other 
ranse." 

When  M.  Comte  (for  of  tbe  objections  raised  by  inferior  thinkers  it 
is  uimcccssary  hero  to  take  account)  pronounces  the  attempt  to  treat 
political  economy,  even  provisionally,  as  a  science  apart,  to  be  a  mia- 
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apprnhension  of  the  scieotific  method  proper  to  Sociology ;  I  caimoi 
but  think  tbat  he  hu  overlooked  the  extenaive  and  important  practical 
guidance  whicb  may  bo  derived,  in  any  given  slate  of  wjciely.  from 
general  propositions  such  aa  those  above  indicated ;  ovun  i)iougb  tha 
motlifying  influence  uf  the  niiscollanoous  causes  tvtiich  the  theory*  doei 
not  take  into  account,  a»  well  as  the  effect  of  the  general  social  chaoges 
in  pragross,  bo  provisionally  overlooked.  And  although  it  has  been 
o  very  common  error  of  political  economists  to  draw  concluaiuui 
from  the  elements  of  one  state  of  society^  and  apply  them  to  other 
i-tatu!)  in  which  many  uf  the  ulements  are  not  Uio  sanie;  it  is  even 
then  not  difhculi,  by  tracing  back  the  demonstraiiunB,  and  intro- 
ducing the  new  premisses  in  their  proper  places,  to  make  the  same 
general  course  of  arguiucnt  wUlcb  nvrw  for  the  one  case,  aurve  tor 
the  others  too. 

For  example,  it  haa  been  greatly  the  custom  of  Kngliah  political 
economists  to  discuss  the  natural  laws  of  the  diati'ibutiuu  u!t  tltc  pro- 
duce of  industTV,  on  a  suppoAiiion  which  is  scarcely  realized  anywhere 
oat  of  England  and  Scotland,  namely,  that  the  produce  is  "shared 
among  diree  clo-saes,  altogether  distinct  from  one  another,  laborers, 
capitalists,  and  landlords;  and  thai  all  these  are  tree  agenu,  penuitiod 
in  Law  and  in  fact  to  set  upon  ilicir  labor,  their  capital,  and  tlieir  land, 
whatever  print;  they  ore  ablo  to  get  f<ir  it.  The  conclusions  of  the 
science,  being  all  adapted  to  a  society  thus  constituted,  require  to  he 
revioed  whenever  they  are  applied  to  any  other.  They  arc  inapplicBr 
hie  where  the  only  capitalists  are  the  landlords,  and  the  laborers  ane 
their  property,  as  in  slave  countries.  They  are  inapplicable  whem 
the  unireisal  landlord  is  thti  slate,  as  iu  India.  They  are  iuBpplintblo 
where  the  ugricultnrol  liilwin,:!-  is  generally  the  owner  both  of  the  land 
itself  and  of  the  capital,  as  in  France,  i>r  of  the  capital  only,  as  in 
Ireland."  But  although  it  may  often  be  very  justly  objected  to  the 
existing  race  of  political  economists  "that  tliey  attempt  to  construct  a 
permanent  fabric  out  of  transitory  materials;  that  thoy  take  for  granted 
ihc  immutability  of  arrangements  of  society,  many  of  which  are  is 
their  nature  fluctuating  or  progressive,  and  enuncjale  ivith  as  little 
qualiticntion  as  tf  ihey  were  universal  and  absolute  truths,  propositions 
wliirh  (ire  T>erhaps  applicable  to  no  state  of  society  except  the  particular 
one  in  which  the  writer  happened  to  live;"  tliis  does  not  tnke  atray 
the  value  of  the  jiropixsitions,  considered  with  reference  lo  the  stale  of 
society  from  which  they  were  drawn.  And  even  as  applicable  to  other 
states  of  society,  "it  must  not  be  supposed  that  the  science  is  bo  incom- 
plete and  unsatisfactory  as  ibis  might  seem  to  prove.  Though  many  ut' 
Its  conclusions  are  only  locally  true,  its  method  of  investigation  is  appli- 
cable universally;  and  as  he  who  lias  solved  a  certain  number  of  alge- 
braic equations,  can  without  difficulty  solve  all  others  of  the  same  kind, 
so  he  who  knows  the  political  economy  of  Kngland,  or  even  of  York- 
shire, knows  that  of  all  nations,  actual  or  possible,  prondcd  he  have 
good  sense  enough  nnl  to  expect  the  same  conclusion  lo  issue  from 
varying  premisaea."  Whoever  is  thoroughly  muster  of  the  laws  which, 
under  free  competition,  determine  the  rent,  profits,  aud  wages,  i^ccired 
by  landlords,  capitalists,  and  laborers  in  a  state  of  society  in  wliich 
the  three  classes  arc  completely  separate,  will  have  no  difficulty  iti 
deiermiuing  the  ver^-  different  laws  which  regulate  the  diatribulion 
of  the   produce   among  the  claaaas  interestea  in  it,  in  any  of  Lhi< 
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-of  cultiTOtioQ  and  landed  proper^  set  forth  in  the  foregoing 
extract.* 

§  4.  I  would  not  here  undertake  TO  decide  what  other  li_vf«it.hetical 
or  abstract  dcicnties,  sitniljir  lo  Pohtical  Economy,  m^jy  admit  of  being 
carrad  out  of  the  geocral  body  of  tho  social  scioncc ; /^vhat  other  por- 
tions~of  the  social  plienoinena  are  in  a  sufficiently  clqsc  and  complete 
dependence,  in  tho  first  resort,  upon  a  peculiar  class  of  ^jiHeA,  to  make 
it  convenient  to  creato  a  preliminary  sciunce  of  thosu  cQuses ;  post- 
poninfT  the  consideration  of  the  caused  which  act  through  ibimi,  or  iu^ 
concurrence  with  ihom,  to  a  later  period  of  the  intiuiry.    jThere  is 
however  among'  those  separate   dcpartmcutii  one   which    caiiuut  he  ' 
passed  over  in  silence,  being  of  a  more  comprehensive  and  command    \ 
ing  character  than  any  of  tho  other  branchea  into  w^ich  the  social  j 
BcioncB  may  admit  of  being  divided.     Like  tliem.  it  U  directly  coii 
veraanl  with  the  causes  nC-dntV  oiio'clafls  of  social  facta,  but  a  clasa 
which  exer<;i809;  immediately  or  remotely,  a  panunount  influence  over 

.the  reaC  0  allude  to  what  may  bo  termed  Political  Etlioloi^',  or  tho 
■oence  of  U>e  causes  which  determine  the  lypo  of  character  belongiug 

,  .bo  a  people  or  to  an  age.  Of  all  the  subordinato  branches  of  tlio  social 
ionce,  this  is  tho  most  completely  in  its  infancy.  Tho  causes  of 
national  character  aro  scarcoty  at  all  nndorstiwd,  and  the  ofToet  of 
institutions  or  social  arrangements  upon  national  character  is  generally 
that  portion  of  tlieir  eSccts  which  is  lua^t  attended  to,  and  least  com- 
prohriidml.  Nor  is  this  wonderful,  when  we  consider  the  infant  state 
of  the  Science  of  Ethology  itself,  from  whence  tlio  laws  must  be  drawn 
of  which  the  truths  of  political  ethology  are  but  results  and  exempUfi* 
cations/^ 

Yet,  To  whoever  well  considers  the  matter,  it  must  appear  that  the 
laws  of  national  character  are  by  far  the  most  important  class  of  socio- 
lugical  laws.  In  the  first  place,  the  character  which  is  formed  by  any 
state  of  social  circumstances  is  in  itself  the  most  interesting  phe- 
nomenon which  that  state  of  society  can  possibly  present.  Secondly, 
it  ii  also  a  fact  which  enters  largely  into  liie  production  of  all  the  other 
phenomena.  And  above  all,  tho  character,  that  is,  tlie  opinions,  fool- 
ings,  and  habits,  of  tlio  people,  thutigh  greatly  tho  results  uf  tlio  stale 
of  society  which  precedfis  them,  are  alio  greatly  the  causes  of  the 
state  of  society  which  follows  them ;  and  are  tho  power  by  which  all 
thoRo  of  tho  circumstances  of  society  which  are  artiGcial.  laws  and 
customs  for  instance,  are  altogether  moulded  :  customs  evidently,  laws 
no  less  really,  either  by  the  direct  influence  of  public  sentiment  upon 
the  ruling  powers,  or  by  the  effect  which  the  state  of  national  opinion 
and  feeling  has  in  determining  tho  form  of  government  and  shaping  the 
character  of  tlio  governors. 

As  might  be  expected,  tho  most  imperfect  part  of  those  branches  of 
sociology  which  have  been  cultivated  as  separate  sciences,  is  the 
theory  of  the  manner  in  which  their  conclusions  aro  afibcted  by  etho- 
logical  considerations.  The  omis<tion  ia  no  defect  in  them  as  alutract 
or  hypothetical  sciences,  .but  it  vitiates  tliem  in  their  practical  applica- 
tioii  as  branches  of  the  comprehensive  social  science.     In  iKilitical 


'    •  The  anoiaiions  in  tbia  pnragnph  luv  from  n  papor  written  by  ihe  author,  and  pubbabod 
b)  a  p«TiodJcaI  in  }VH. 
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eeoaonnr,  for  iiaiauco,  citn|iincal  laws  of  human  nature  sre  tachlf 
assumed  by  Knglitth  tbiiikers,  tvbirh  arc  calculated  uulj  for  Grsmt 
Briuin  and  the  United  States.  Atnon^  other  tilings,  uii  intensity  o( 
competitiuu  is  coiisianily  flupposetl,  which,  aa  n  general  mercantile  fart, 
exists  in  no  country  in  iho  u'urM  except  tliiMic  two.  An  English  political 
economiiit,  like  his  countryniDn  iii  general,  Iiafl  »oUlum  li»incd  that  it 
is  possible  that  men,  in  conduciing  ihe  bnsineas  of  fielling  their  gotMla 
ovor  a  ciiuuitir,  iihould  core  marc  about  their  oase  or  tBar  ramty  than 
about  Uioir  pecuniary  gain.  Xvl  tiume  whu  know  the  liabiss  of  the 
Continent  of  Kurope  arc  aware  bow  apparently  amall  a  inotiTO  often 
outwoigbK  tbo  desire  o{  money-getting,  ercn  in  ihe  operatinDH  which 
havti  moncy-gotting  for  their  direct  object.  The  inure  hi[*hly  the 
Rcteiico  of  ethology  is  culti\'ated,  and  the  better  the  divemiuoa  of 
notional  character  are  undentood.  the  imaller,  probably,  will  the 
nutnbcr  uf  propoeitiutis  become,  which  it  will  be  considered  sale  to 
build  upon  at  untvoraal  principloa  of  human  nature. 

These  conaideratiouii  ahuw  that  the  process  of  dividitig  off  the  social 
•oieoco  into  cotopartment^,  in  order  Uiat  each  may  be  studied  sepa- 
rately, and  its  conolusions  afterwards  corrected  for  practice  by  the 
modilicatiouH  supplied  by  the  others,  must  be  vulijoot  to  at  least  oue 
iinpoilmit  limitaiion.  Tlioac  portimm  alonu  of  thu  social  pheiiocoena 
can  with  advantage  be  made  the  subjects,  even  provisionally,  of  dis- 
tinct branches  of  suieoce,  into  which  the  diversitkis  of  character  be- 
tween diH'ei-ent  nations  or  different  times  enter  as  influencing  causes 
only  in  b  secondary  degree.  ThixH.-  phenomena,  on  the  cniitraiy,  wilb 
which  tlie  iulluences  of  the  etiological  sUito  of  the  people  are  roixea 
up  Qi  every  step  (»o  that  tho  connexion  of  effects  and  causes  canuoc  bo 
oven  rudely  marked  out  witlioiit  taking  those  influences  inioconeidera- 
tion)  could  not  H-ith  any  advautage,  uor  without  great  diaadvaatage, 
be  treated  inde[)cndeiitly  of  political  ethology,  nor,  therefore,  of  all  tho 
cii'cumKtances  by  whicJi  the  quahties  of  a  people  are  influenced.  Foi 
this  rcusoii  (as  well  as  for  others  which  will  hcrcofler  appear)  there 
can  be  no  rioparate  ±:icience  of  Uovemment ;  thut  bcin^  the  fact  whioh, 
of  all  others,  is  most  mixed  up,  both  on  cause  and  effect,  with  tiie 
i|ualities  of  tlie  particular  puoplo  or  of  the  purticulai-  age.  All 
questions  respecting  the  teridcncies  of  forms  of  govenmitnit  must 
stand  part  of  the  general  science  of  society,  not  of  anv  scparute  branch 
of  iL 

This  general  Science  of  Society,  as  distinguished  from  the  neparnie 
departments  of  tlie  science  (each  of  which  naaerts  its  conclusions  tmly 
couditioually,  subject  to  the  paramount  control  uf  tlie  laws  of  the 
eeiteral  science),  it  now  remains  for  us  to  rhnrarterize.  And,  a«  will 
DC  shown  presently,  nothing  uT  a  really  scientiBc  character  is  bejv 
pojtfiible,  except  by  thu  Inverse  deductive  method.  But  before  wo 
quit  the  subject  of  tho«e  sociological  Kpeculalioiis  which  procet^d  by 
way  of  direct  deduction,  we  must  examine  in  what  relation  they  slaud 
to  that  indispensable  element  ui  oil  deductive  scicucesi  Verification  by 
S|>ecific  Experience— tho  comparison  between  the  oonclusiona  m 
reasoning  and  the  results  of  observation. 

§  5.  We  huvu  seen  tliat,  in  most  dedurlive  sciences,  and  among  the 
rest  iti  Klhology  itM^lf,  which  is  tlie  immediate  foundation  of  the  Social 
Sctence,  a  preliminary  work  of  preparation  is  performed  upon  the 
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otMcned  facts,  to  ftt  them  fi>T  being  rapidly  ami  uccur&tel;  collated, 
■onidtiraBS  oven  fnr  being'  rollatfid  at  all,  with  the  conclusions  of  theory 
This  preparatory  treatment  consists  in  finding  general  propositions 
which  oxpress  roncisely  wKtit  is  common  to  large  classes  of  observed 
factA:  and  those  ore  catted  tlin  empirical  la^V8  of  the  phenomena.  We 
have,  tlieroforo,  to  inquire,  wliothor  any  similar  preparatory  process 
can  bo  performed  upon  the  facta  of  the  social  science ;  whutiicr  tliorc 
are  any  empirical  hiwa  in  liiatory  or  statisticB. 

In  statistics,  it  is  evident  that  empirical  laws  may  somctimtss  be 
trncod ;  and  the  tracing  them  formn  an  important  part  of  that  systrm 
of  indirect  obserration  on  which  we  mnst  ouen  rely  for  the  dita  of  the 
Deductive  Science.  Tho  process  of  the  science  Consi»ts  in  inferring 
effects  fn>m  their  causes  ;  out  we  have  often  no  means  "f  nbserving 
the  causes,  except  through  the  medinra  of  tfaoir  eScct«.  In  such  cases 
tho  deductive  science  is  unable  to  predict  tho  eflccia  for  waut  of  the 
nece^^ary  data ;  it  can  toll  iih  what  causes  are  capable  of  producing 
any  given  effect,  but  not  with  what  frequency  and  in  what  quantities 
those  causes  exist.  An  iustauce-  in  point  i^  afforded  by  a  new^paper 
BOW  lying  tioforo  mo.  A  staiomrntwas  fumishod  l>y  one  of  the  of&cial 
assignees  in  bankntptcy,  shoit'ing,  among  the  various  bankruptcies 
which  it  bad  been  his  duty  to  investigaio,  in  how  maiiy  cases  iho  losses 
had  l)een  caused  liy  misconduct  of  diflbront  kinds,  and  in  how  many 
by  unavoidulile  raiafortuncs.  The  result  was,  that  tho  number  of  fail- 
ures caused  by  misconduct  greatly  preponderated  over  those  arising 
from  all  other  causes  whatever.  Notning  but  apecific  experience 
could  have  given  sufficient  ground  fur  a  conclusion  to  ibis  purport. 
To  collect,  ihereforo,  such  empirical  laws  (which  are  nprer  moro  than 
approximate  generalizations)  from  direct  obBervatioii.  is  an  important 
pan  of  tho  prfweds  of  sociological  inquiry. 

The  experimental  process  is  not  hero  to  bo  regarded  as  a  distinct 
road  tn  the  truth,  but  as  a  means  (happening  accidentally  to  be  the 
only,  or  the  best  available)  fur  obtaining  tho  data  which  tho  deductive 
scieneo  cannot  do  without.  When  tho  unmediaie  causes  of  sucial  facta 
are  not  open  to  direct  observation,  the  crapirical  law  of  the  effects 
gives  us  the  empirical  law  (which  in  that  case  ia  all  that  we  can  obtain) 
of  the  causes  likewi.ie.  Hut  those  initnediato  causes  depend  upon 
remote  causes ;  and  the  empirical  law,  obtained  by  this  indirect  roodo 
of  obserN-ation,  can  only  be  relied  upon  as  applicablo  to  unobserved 
cases,  so  long  as  there  is  reason  to  think  that  no  change  ha*i  taken 
place  in  any  of  the  remote  causes  on  which  tho  immediate  causes  de- 
pend. In  making  use,  therefore,  of  even  tho  best  statistical  gonerali- 
eations  for  the  purpose  of  inferring  (though  it  be  only  conjectural ly) 
tliat  the  sarao  empirical  laws  will  hold  in  any  now  case,  it  is  neccAsaiy 
that  we  be  perfectly  well  acquainted  with  the  remoter  causes,  in  order 
that  we  may  scrnputoiisly  avi»id  applying  tho  empirical  law  tn  rases 
which  differ  in  any  of  the  circumstances  on  which  the  truth  of  the  Uw 
ultimately  de]>end3.  And  thus,  evon  where  conclusiona  derived  from 
specific  obttcrvation  are  available  for  practical  inferences  in  new  cases, 
it  is  necessary  that  the  deductive  scienco  should  stand  sentinel  over 
the  'wliole  process ;  that  it  should  bo  constantly  referred  to.  and  its 
sanction  obtained  to  every  inference. 

The  same  thing  holds  true  of  all  generalizations  which  ciUi  be 
grounded  on  history.     Not  only  there  ere  snch  generalizations,  but  It 
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will  presently  be  ebnuTi  that  the  general  science  of  society,  which 
inquires  into  the  laws  of  Buccession  and  cocxi&touco  of  tlie  great  facts 
constituting  the  stotc  nf  soricty  and  civilization  at  any  time,  can  pro* 
coed  in  no  ochcr  manner  than  by  making  euch  geocmlizBtioos — an«r- 
wards  to  bu  cuntirtncd  by  connecting  ihcm  \t'itb  ibe  psychototjical  and 
ethological  lawa  on  which  they  must  really  depend. 

§  6.  But  (roservin;;  lliis  ijuestion  for  its  proper  place),  in  those  more 
special  Aociulogical  iQcguiries  which  form  tbc  Bubject  of  the  separate 
branches  of  the  social  ucicnce,  this  two-fold  lugical  proccse  and  recip- 
rocal verification  is  not  possible ;  specific  experience  affords  nothing 
amounting  In  ompirical  laws.  This  is  particuhirly  tlie  case  where  the 
object  is  to  determine  tlie  cfiect  of  any  uue  sociological  cause  amoni 
a  great  number  acting  simuUanoously;  the  eH'ect,  for  example,  tA 
com  laws,  or  of  a  prohibitive  commercial  svsiera  generally.  Although 
it  may  bo  perfectly  certain,  from  theory,  wfiat  lin<i  of  effects  com  laws 
mujit  produce,  and  in  what  general  direction  their  influence  must  teD 
upon  mduatriol  prosperity ;  tli«.'ir  effect  is  yet  of  neccs^iy  so  much 
fi  disguised  by  the  similar  or  contrary  effects  of  other  iuflucnctng 
agents,  that  epocilic  experience  can  at  most  only  show  tiiat  in  tbe 
average  of  some  great  number  of  luittunces,  the  cases  where  there 
were  corn  la^vs  exhibited  the  cfl'eci  i»  a  greater  degree  than  ihosa 
where  there  wore  not.  Now  the  number  of  inetancea  necessary  lo 
take  in  thu  whole  round  of  combinutioim  uf  tlie  various  influential  cir- 
cutnstancos,  and  thus  afford  a  fair  average,  never  can  be  obtained. 
Not  only  we  can  never  leani  with  sufficieut  authenticity  the  fana  of  so 
luany  instance:*,  hut  the  world  il^elf  dncis  not  afliird  them  in  nufficient 
numbcra,  wiiliin  the  limits  of  the  given  state  of  society  and  civiUzation 
which  Bucb  iDfjuiries  always  presuppose.  Having  Oius  no  previous 
empirical  generalizuiious  with  which  to  collate  the  conclusions  of  ih»- 
or)',  the  only  mudo  "f  direct  verification  %vhicb  remains  is  to  compare 
thoHO  conclusions  witli  the  ref^ult  of  an  individual  experiment  or  in* 
stance.  But  here  the  difficulty  is  equally  great.  For  m  order  to  Tcr- 
ify  a  theory  by  an  experiment,  the  circumsiauces  of  the  experiment 
must  be  exactly  the  same  with  those  contemplated  in  the  theory.  Bui 
*ji  social  phenomena  the  circunii^ances  of  no  two  experiments  a7«  ex- 
actly alike.  A  trial  of  com  laws  in  another  country',  or  in  a  former 
generation,  would  ao  a  very  Uale  way  towmds  verifying  a  conclusioo 
drawn  respecting  their  cflect  in  tliis  ijcueration  and  in  this  country.  It 
thus  happens  in  most  cases  that  the  only  individual  inAtanrc  really  fitted 
to  verify  tbe  predictions  of  theory  is  the  very  instance  fur  which  the 
predictions  wore  made ;  and  the  verification  comes  loo  late  to  be  of 
BJiy  avail  for  practical  guidance. 

Although,  however,  direct  verification  ts  impossible,  there  is  an  in- 
direct verification,  which  is  scarcely  of  less  value,  and  winch  is  always 
pracitcable.  The  conclusion  drawn  as  to  the  individual  ra.te,  can  only 
be  directly  verified  in  tliat  caiH: ;  but  it  is  verified  indirectly,  by  the 
verification  of  other  conclusions,  drawn  in  other  individual  coses  from 
the  same  laws.  The  experience  which  comes  too  late  to  verify  the 
particular  propofliiion  to  which  it  refora,  is  not  too  late  to  help  towards 
verifying  the  general  sufficiency  nf  the  theory.  The  lost  of  the  Jegree 
in  wiiich  the  science  affords  safe  eround  for  predicting  (and  conae- 
queocly  for  practically  dealing  wiSi)  what  has  uot  yet  happenod,  ■ 
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the  degree  in  which  it  would  have  enabled  us  to  predict  what  iias  ac- 
tually occnTTvd.  Before  our  iJioory  of  the  iufluouco  of  a  particular 
causa,  in  a  given  ntate  of  circumstances,  can  be  trusted,  we  muAt  be 
able  to  explain  and  account  for  the  existing  etato  uf  all  that  portion  of 
the  social  phonoincna  which  that  causo  has  a  tendency  to  influence. 
If,  for  instance,  wo  would  apply  our  Bpcculotions  in  political  economy 
to  ttio  prodictiou  or  guidance  of  the  phenomena  of  any  country,  wc 
must  he  able  to  explain  all  the  mercantile  or  induMrial  tucis  of  a  gen- 
eral character,  appertaining  to  the  present  state  of  that  country- :  to  point 
out  causes  Kuflictetit  to  account  for  all  of  them,  and  prove,  or  show  good 
ground  for  supposing,  that  these  causes  did  really  exist-  If  we  c-anuoc 
do  this,  it  is  a  proof  cither  that  the  facts  which  ought  to  he  taken  iulo 
account  arc  not  yet  completely  known  to  uo,  or  that  although  wc  know 
the  facts,  wo  are  not  masters  of  a  sufficiently  perfect  theory  to  enable 
us  to  assign  their  consequences.  In  either  case  we  are  not,  in  tho 
present  »tute  of  our  knowledge,  competent  to  draw  conclusionn,  eillier 
tipeculative  or  nraetira),  for  that  country.  In  hke  manner,  if  wu  would 
attempt  to  judge  of  tho  cfiToct  which  any  potitical  institution  would 
have,  supposing  that  it  could  be  introduceu  into  uuy  given  country; 
wo  mui^t  bo  able  to  show  that  the  existing  eiste  of  the  practical  govern- 
ment of  that  country,  and  of  whatever  else  depends  iJiereon,  together 
with  the  particular  character  and  tendencies  of  ihe  people,  and  their 
state  in  respect  to  the  various  elements  of  social  well-being,  are  such 
as  the  institutions  they  Iibto  lived  under^  in  conjunction  with  tlie  oilier 
circumstances  of  their  nature  or  of  their  position,  were  calculated  to 
produce. 

it  is  therefore  well  said  by  M.  Coujte,  tliai  in  order  to  prove  that 
ir  science,  and  tmr  knowledge  of  thu  particular  case,  render  us  com- 
petent to  predict  tho  future,  we  must  show  that  they  would  have  ena- 
bled us  to  predict  tho  present  and  tliu  pnsl.  If  there  be  anything 
which  we  ronld  not  have  predicted,  this  constitutes  a  residual  pheuoni- 
enon,  requiring  further  study  for  the  purpose  of  oxplanattnn  ;  and  we 
must  either  search  among  the  circumstances  of  tlie  particular  case 
until  we  find  one  which,  on  the  principles  of  our  existing  theory,  ac- 
counts for  the  unexplained  phenomenon,  or  wo  must  turn  back,  and 
seek  the  explanation  by  an  extension  and  improvemenl  of  tlie  Umoi^ 
itaelf. 
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CHAPTER  X. 

or  TUK  INVERfiB  UESaCTIV'B.  OR   DIBTORICIAL  METHOD. 

f  1.  There  aro  two  kiiuls  of  aociolof^col  inquiry.  In  Uie  fint  kind, 
ihe  quobtiuu  prujKised  is,  what  effect  will  fulli>w  from  a  given  cause,  a 
certAin  general  couditiou  of  social  ctrcuiQittanccs  being  prGduppu«ed. 
As,  far  e&ntnple,  wliat  wcoUd  bo  the  effect  of  imposing  or  of  repealing 
ooiti  lavvtt,  of  abolishing  monarchy,  or  introducing  unirersaj  fuflrain:, 
in  Uie  preMint  condition  of  society  and  civilizBtion  in  &ov  Huropean 
couniryf  or  under  any  otliur  givvu  supposition  with  rcgufu  to  the  cii- 
cuin»iuuL-cs  of  Bt»cieiy  in  gonnrol :  widumt  refcr^nc^  to  the  cbangw 
which  might  iuk9  place,  or  which  may  already  bo  in  progresfl,  in  tho»e 
circumatancesk  But  there  i*  ahto  a  second  iiu^uiry,  uaiucly,  what  are 
the  laws  which  'dolennine  those  general  circumstanceA  themselves,  lu 
this  laJ^t  the  question  i^,  not  what  will  bo  the  effect  of  a  given  cause  in 
a  certain  mate  of  society,  but  wkat  ure  rhe  causes  which  produce,  and 
the  pbcnomoua  which  chamcieriKc,  States  of  Society  generally.  In 
the  solution  of  this  question  consists  the  general  Science  of  Sociery ;  by 
which  all  the  conclusions  of  the  other  and  more  spoaul  kiud  of  inquiry 
must  be  limited  utd  ooftUoUed^^ 

$  2.  In  order  to  conceive  correctly  the  scope  of  this  goucrul  science, 
and  diftiinguiKh  It  from  the  subordinate  departments  of  snciojoeica] 
■peculation,  it  is  necessiuy  tt)  fix  with  precision  the  ideas  attached  to 
the  phrase.  '*  A  State  of  Society."  W  liat  is  called  a  state  of  society, 
is  the  simultaneous  state  of  all  the  greater  social  &ct8,  or  phcuomeoa. 
Such  ant,  the  dugr^Hi  of  knowlodj^c,  uiul  of  intellectual  and  moral  cul- 
ture, exiHling^  in  the  community,  and  in  evarA'  cIam  of  it;  the  state  of 
industry,  of  wealth  and  its  distribution ;  the  habitual  occupations  of  the 
oommunity ;  their  diviajon  into  ctasi^oA,  iind  the  relations  of  thoae 
classes  lu  one  unnihnr ;  the  common  Iwliefs  which  they  entertain  oo 
oil  tlie  subjects  most  irapoitont  to  mankind,  and  the  degree  of  ossur* 
anco  with  which  those  beliefs  tu-e  held  ;  their  losies,  and  the  character 
and  degree  of  their  aasthetic  development ;  their  form  of  govcmmonl, 
.'uhI  ilic-  more  important  of  their  laws  and  customs.  The  condition  of 
nil  thene  things,  nnd  of  many  more  which  %\'ill  spontaneously  suggeec 
themselves,  constitute  the  state  of  society  or  the  state  of  drilizatiaii  at 
imy  given  time. 

when  states  of  society,  and  the  caunes  which  produce  them,  are 
spoken  of  as  a  subject  of  science,  it  is  implied  that  there  exists  a  natu- 
ral correlation  among  thcatj  different  elements;  that  not  every  variety 
of  combination  of  these  general  &ocial  facts  is  possible,  but  only  cer- 
tain combinations  ;  that,  in  short,  there  exist  Uniformities  of  Coexist- 
ence between  the  states  of  the  variuus  social  phenomena.  And  such 
is  the  truth :  0:3  is  indeed  a  necessary  consequenre  of  ilie  influence  ex- 
ercised by  every  one  of  those  phenomena  over  every  otlicr.  It  is  a 
fnct  implied  in  the  eonaeiuua  of  the  various  parts  of  the  social  body. 

States  of  society  are  like  different  constitutions  or  different  ages  in 
the  physical  fnune;  they  are  conditions  not  of  one  or  a  few  organs  ur 
function!),  but  of  the  whole  organism.     Accordingly,  the  information 
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wUicli  we  posfiCHs  respecting  past  ages,  and  reapectiug  the  various  stales 
■if  society  uuw  exisong  in  aiflerent  regious  of  tlie  earth,  does,  when 
duly  analyzed,  exhib  it  auchuaifunniticd.  It  i*  found  tliat  when  one 
of  dio  features  of  society  is  in  a  uarlicular  state,  a  titato  ol  all  the  other 
lbature»,  more  ur  lew  precisely  aetenninatc,  alwaya  coexiau  with  it. 

Uut  the  uniformiiiea  of  coexistence  obtaining'  among  phenomena 
which  are  effects  of  causes,  must  (an  wo  have  tru  often  obgorved)  be  mere 
corollant-s  from  the  laws  of  causation  by  which  tbo«u  pboDoineua  are 
actually  deteroiined.  The  mutual  con-elation  between  tbe  diffuront 
elements  of  each  state  of  frociuty,  i)i  therefore  a  derivative  law,  result- 
iii|f  from  lli«  laws  whi»h  regulato  the  Auccession  hotwoon  oue  staLe  of 
~^  '  '     and  atiiitlier:  for  the  proximate  cause  of  evor\-  state  of  society 

state  of  society  immediately  preceding  iu     Tho  fundamental 

pr^himt  thotvSoKVj  of  sociology  is  to  find  the  Iuw3  according  to  which 
aoy  state  of  society  produces  the  atata  which  succeeds  it  and  takes  its 
place.  This  opens  the  great  and  vcxod  question  of  the  progresaive- 
oesii  of  man  and  iwciety  ;  an  idea  involved  in  every  just  conception  of 
social  phenomena  aa  the  subject  of  a  science. 

4  3.  It  ia  one  of  the  characters,  not  al>solute]y  peculiar  to  the 
sciencea  of  human  nature  and  society,  but  belonging  to  them  in  a  pe- 
culiar degree,  to  be  couvenout  with  a  subject  matter  whose  properties 
are  changeable.  I  do  not  mean  cImngHable  from  day  to  day,  but  (torn 
age  to  age  :  so  that  not  only  the  qualities  of  individuals  vary,  hut  those 
of  the  mnjority  are  uot  the  same  iu  oue  a&e  as  iu  another. 

The  principal  cautte  of  this  peculiarity  u  the  extunsivu  and  cutmtunt 
roaciwn  of  the  eflocis  npon  their  causes.  The  circuraAtances  in  which 
maiikiud  nre  placed,  operating  according  to  their  own  laws  and  to  llie 
law«  of  human  ualuie,  form  the  characterB  »jf  the  men  ;  but  the  men, 
in  their  turn,  mould  and  nhape  the  circumfttaiicos,  for  themsolvos  and 
for  those  who  come  oAcr  them.  From  ihia  reciprocal  action  there  must 
neccasarily  result  either  a  cycle  or  a  progrcsa,  Iu  asirouomy  also 
every  fact  is  at  once  effert  and  cause ;  the  succeasive  poeitious  of  tbe 
various  heavenly  bodies  produce  changes  both  in  the  direction  and  in 
the  intonsiiy  of  the  forces  hy  which  those  poaiti^Aia  are  determined. 
But,  in  the  case  of  the  solar  system,  those  mutual  actions  bring  round 
again,  after  a  certain  number  of  changes,  the  former  state  of  circom- 
Btuues,  which  of  coumo  leads  to  the  perpetual  recurrence  of  the  same 
series  in  an  unvarying  order.  Those  htKiies,  m  flhort,  revolve  in 
orbits :  but  there  are  (or,  coofbrmahly  to  the  laws  of  aalronamy,  there 
might  ho)  others  which,  iostettd  of  an  orbit,  describe  a  trajectory,  or  a 
course  not  retitrning  into  itself  Ooo  or  other  of  these  must  be  tbe 
type  to  which  human  afifuire  nmst  alfio  conform. 

One  of  the  thinkers  who  earlier  conceived  the  succession  of  histori- 
cal events  as  nubject  to  fixed  lan*B,  and  endeavored  to  discover  these 
lawA  by  an  analytical  survey  of  history,  Vico,  the  celebrated  author  of 
the  Seienza  Nuova,  adopted  the  former  of  theae  opinions.  Ho  con- 
ceived the  phenomena  or  human  society  as  revolving  in  an  orbit ;  as 
going  through  periodically  the  same  Horiea  of  chaugea.  Though  there 
were  not  wantmg  circttmatancee  tending  to  give  some  plausibility  to 
this  view,  it  would  not  bear  a  ckiee  scrutiny :  and  those  who  have  suc- 
ceeded Vico  in  this  kind  of  speculatiuns  have  univerHolK*  adopted  the 
idea  of  a  trajectory  or  progress,  in  liou  of  an  orbit  or  cycle. 
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I  The  wjrtln  Progress  and  ProgreBfii>  euesa,  arc  not  here  to  be  tmditr- 
£tood  aa  ayiianymuus  wiili  iniproveraeni  and  tendency  lo  imp ro vcincnM 
It  is  courc'ivoble  that  rlio  law*  of  hutaan  nature  might  determine,  ana 
even  necosditaic,  a  certain  aeriea  of  changes  in  man  and  society,  which 
might  not  in  every  caxe,  or  which  might  not  on  the  whole,  be  improve- 
menls.  ^t  is  my  belief  indeed  that  the  general  tendency  iti,  and  wiU 
continue  to  be,  aaving  occasional  exceptions,  one  of  improrcmeni;  a 
tendency  luwurds  a  better  and  happier  8tate^.>  UuC  this  is  not  a  iiues- 
tion  of  the  method  of  tlic  social  science,  bul  an  ultimate  result  ol  the 
science  itself.  For  our  purpose  it  is  sufficient,  that  there  is  a  progreu- 
ive  change  both  in  the  character  of  the  human  race,  and  in  tiieir  out* 
ward  circunistanceA  bd  far  as  moulded  by  themselves :  that  in  each  6ilC> 
cessivo  age  the  principal  phenomena  of  society  ore  diflV-rent  from  what 
they  were  in  the  age  preceding,  and  Btill  more  difibrcnl  from  any  prw- 
vious  iige.  CT'^*'  ]>oriod8  at  which  these  Bticceaflivo  changes  are  mo6t 
apparent  (aocording  to  th<i  judiciuun  imuark  of-Ad-Cemte)  ore  lutet- 
vau  of  one  generation,  during  which  a  new  set  of  human  beings  have 
been  educated,  have  grown  up  from  childhood,  and  taken  powessioK 
'jf  80ciety_^j 

The  progressiveness  of  iho  human  race  id  the  foundation  on  which  a 
method  of  philoeophizing  in  the  social  science  has  been  of  late  yean 
erected,  far  superior  to  either  of  the  two  modes  which  had  provjoualj 
been  prevalent,  the  ehomicnl  nr  cxperimi-nial,  and  the  geometrical 
mode?.  Thifl  method,  which  is  now  generally  adopted  by  the  most 
udvunced  thinkers  on  the  Continent,  and  especially  in  France,  cuiuiiita 
in  attempting,  by  a  study  and  analysis  of  the  general  facts  of  history, 
to  discover  (whiit  these  pbilosophem  term)  ibc  law  of  progress  :  which 
law,  once  ascertained,  roust  according  to  them  enable  us  to  predict 
future  events,  just  as  after  a  few  terms  of  an  infinite  series  in  algebra 
we  are  able  to  detect  the  principle  of  regularity  in  their  recurrence, 
and  to  predict  the  rest  of  the  scries  to  any  number  of  terras  we  please. 
The  principal  aim  of  historical  speculation  in  France,  of  lale  years, 
has  been  to  ascertain  the  law.  But  while  I  gladly  acknowledge  the 
great  sen-ices  which  have  been  rendered  to  historical  knowledge  by 
this  sehool,  I  cannot  but  deem  them  (with  the  single  exception  of  M. 
Comtc)  to  be  chargeable  with  a  fundamental  miseonception  of  the 
true  method  of  social  philosophy.  Tlie  misconception  consists  in  sap* 
posing  that  the  order  of  succession  which  wo  may  bo  able  to  trace 
among  the  different  states  of  society  and  civilization  which  histonr 
presents  to  us,  even  if  that  order  were  more  rigidly  uniform  than  it 
has  yet  lieen  proved  to  be,  conld  ever  amount  to  a  law  of  nature.  It 
can  only  be  an  empirical  law.  The  succesttiou  of  states  of  tito  human 
mind  and  of  human  society  cannot  have  on  independent  law  of  its  own ; 
it  must  depend  upon  the  psychological  and  ctliological  laws  which 
govern  the  action  of  circumstances  on  men  and  of  men  on  ctrcuin- 
siaiicea.  It  is  conceivable  that  those  laws  may  bo  such,  and  th« 
general  circumstaikces  of  the  human  race  such,  ns  to  determtno  tfait 
successive  transformations  of  man  and  society  to  one  given  and  un- 
varying order.  But  even  if  the  case  be  so,  it  cannot  bo  tlie  uUimatr 
aim  of  science  to  discover  an  empirical  law.  Until  that  law  ran  bn 
connected  with  the  psychological  and  eibological  laws  upon  which  it 
depemls,  and,  by  the  consilience  of  deduction  a  priori  Willi  historical 
evidence,  can  be  convened  from  an  empirical  law  into  a  scientific  oi» 
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It  cumot  be  relied  upon  for  tho  prediction  of  futuro  orents,  beyoud,  ml 
mofit,  finictly  aHjncent  rajieA.  Now,  M.  Onmte  alone  hns  seen  tlie 
ut.>cc36ity  of  thu9  connecting  all  our  generalizations  &om  biston'  with 
the  IttWB  of  human  nature:  and  ho  alone,  ihereforOj  has  arrived  al 
nny  results  truly  ncienttBc ;  chough  in  tho  spi^culationn  nf  ot-hers  there 
will  be  found  many  happy  apcr^iu,  and  raluable  hints  for  futurb 
philoftDphers. 


§  4.  But.  while  it  is  an  inipcrative  rule  neror  to  introduco  any 
generalizations  from  history  into  the  social  science  nnJess  Bufliciont 

t  grounds  can  be  pointed  out  for  it  in  human  nature,  I  do  not  think  any 
one  will  contend  that  it  would  havu  been  possible,  setting  out  from  the 
principles  of  human  nature  and  from  the  general  circumstances  of 
man's  position  in  the  universe,  to  determine  hpriori  the  orderin  which 
human  development  roust  take  place,  and  to  predict,  conscqueuily, 
the  general  facta  of  history  up  to  t)io  present  time.  The  initial  stagey 
of  human  progress — when  man,  as  yet  unmodified  by  society,  and 
characterized  only  by  the  instincla  resulting  directly  from  his  organi- 
xaiion,  was  acted  upon  by  outward  objects  of  a  corapamtivcly  simple 
and  nniversa!  character — might  indeed,  as  M.  Comte  remarks,  be 
deduced  from  the  la^vs  of  human  natxire ;  which  moreover  is  the  only 
possible  mode  of  ascertaining  them,  sinoe  of  that  form  of  human  ex- 
istence no  direct  mem<irial»  ore  preserved.  But  (as  he  justly  observes) 
after  the  first  few  terms  of  the  senes,  the  influence  exercised  over  each 
generation  by  tlie  generations  which  preceded  it,  become*  more  and 
more  propondeiant  overall  other  influences;  until  ut  lenj^th  what  we 
DOW  are  and  do,  is  in  a  very  small  degree  the  result  of  the  univcnfal 
circumstancea  of  the  human  race,  or  even  of  our  own  cirrinnstanccs 
acting  through  the  original  qualities  of  our  species,  but  mainly  of  the 
qualities  produced  in  us  by  the  whole  previous  history  of  humanity. 
So  long  a  scries  of  actions  and  reactions  between  C ircum.it ances  and 
Man,  each  successive  term  being  composed  of  an  ever  greater  number 
and  variety  of  parts,  could  not  possibly  be  calculated  from  tho  elemen- 
tary laws  whicli  produce  it,  by  merely  human  faculties.  The  mere 
length  of  the  series  would  be  a  sufficient  obstacle,  since  a  slight  error 
in  any  one  of  the  terms  would  augment  in  rapid  progreflaton  at  every 
subsequent  step. 
I  If,  therefore,  the  scries  of  the  effects  themselves  did  not,  when  ex- 
\  amined  as  a  whole  manifest  any  regularity,  we  shonld  in  vain  attempt 
to  construct  a  geL^^ral  science  of  society.  We  must  in  that  case  have 
contented  ourselves  with  that  flubordinoto  order  of  sociological  specu- 
lation formerly  notice*!,  namely,  with  endeavoring  to  ascertain  what 
would  be  tlic  eflbct  of  the  -ntrrxluction  of  any  new  couse,  in  a  state  of 
society  supposed  to  bo  fixed ;  a  knowledge  sufficient  for  most  of  the 

»  ordinary  exigencies  of  ilaily  political  practice,  hut  liable  to  fail  in  all 
cases  in  which  the  progressive  movement  of  society  is  one  of  the  in- 
flucDciug  olomenta ;  and  therefore  more  precarious  in  proportion  as 
the  case  n  more  important.  But  ntnce  both  the  natural  varieties  of 
mankind,  and  the  original  diversities  of  local  circumstances,  arc  much 
less  considerable  than  the  points  of  agreement,  there  will  naturally  be 
a  certain  degree  of  uniformity  in  the  progressive  development  of  ntuu 
and  of  his  work.s.  And  this  uniformity  (as  M.  Comte  remarks  with 
L    ranch  justice)  tends  to  become  greater,  not  less,  as  society  (idvancea 
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sineo  the  evolution  of  each  people,  which  i«  at  Grat  dctennioed  excJu- 
»Tely  by  the  nature  and  eircjuntiaoces  of  that  people,  is  graduoU} 
hruuffht  under  the  influence  (which  bccoroea  Btronger  aa  civilization 
atlvancos)  of  the  other  nations  of  thcoarth.  and  of  the  circumstances 
hy  which  they  have  been  influenced!Cni«tory  accordingly  dooa,  when 
judiciously  examined,  afford  Cmpirfnil  Laws  of  Society.  And  the 
problem  of  general  sociology  is  to  ascertain  tliosc,  and  connect  them 
witli  the  lawfl  of  human  nature  by  deductions  rthowing  that  tnich  woro 
the  derivative  la wb_  naturally  to  be  expected  aa  the  consequoncca  of 
those  ultimate  one$,  ^ 

It  is  indeed,  in  most  caaes,  hardly  possible,  even  after  tnstory  bu 
saggeated  the  dem*aiive  taw.  to  deroonatr^e  i  priori  thai  such  was 
the  uuly  order  of  feucces&ion  or  of  coexistence  in  which  the  efiect* 
could,  conjiistcnlly  with  tho  laws  of  human  nature,  have  been  pro- 
duced. We  can  at  most  make  out  tliat  theru  were  strong  a  priori 
reasons  for  expecting  it.  and  thai  no  other  order  of  succoMion  or  co- 
existence would  hare  been  by  any  means  so  likely  to  result  from  the 
nature  of  man  and  his  position  upon  earth.  Tliis,  however — which, 
in  the  Invorse  Ueduciive  Metliod  that  wo  are  now  characterizing,  is  a 
real  process  of  verification — is  as  indispmisablo  (to  be  more  so  is  im* 
pucMiiulti]  as  vuri5caiion  by  specific  experience  has  been  shown  to  be 
where  the  conclusion  is  origmally  obtained  by  the  direct  way  of  deduc- 
tion. The  empirical  laws  mu»t  be  the  result  of  but  a  few  inHtancas, 
aince  few  uationtt  have  ever  attained  at  all,  and  «ttll  fewer  by  their  uwn 
independent  development,  a  high  stage  of  social  pragross.  It',  there- 
fore, even  one  or  two  of  these  few  iiiutances  be  insufficiently  known,  or 
imperfectly  analyzed  into  its  elements,  and  therefore  not  adequately 
compared  tvith  other  inAiances,  nothing  is  more  probable  than  that  a 
wrong  empirical  law  will  result  instead  of  the  right  one.  Accordingly, 
the  most  eiTonoouB  generalizations  arc  cootinually  made  from  the 
course  of  history:  not  only  in  this  country,  where  history  cannot  yet 
be  said  to  bo  at  all  cultivated  as  a  science,  but  in  other  countries, 
whore  it  is  so  cultivalcd,  and  by  persons  well  versed  in  it.  The  only 
check  or  corrective  is,  constant  verification  by  psychological  and  elbo- 
logicol  laws.  We  may  add  to  this,  tliat  no  one  but  a  person  compe- 
tently skilled  in  those  laws  is  capable  of  preparing  the  materials  fbr 
historical  generalization  by  analyzing  the  lacts  of  history,  or  even  by 
obeen'ing  the  social  phcnomeua  of  his  own  time.  No  other  will  he 
aware  o!  the  comparative  importance  of  different  facts,  nor  conee> 
quontly  know  what  fads  he  is  to  look  out  for,  or  what  to  observe;  still 
less  will  he  be  capable  of  estimating  the  evidence  of  those  facta  which, 
AS  is  the  case  with  most,  cannot  be  observed  directly,  but  most  be  in- 
ferred from  marks- 

)  5.  The  Empirical  Laws  of  Society  are  of  two  kinds;  some  are 
nniformtties  of  coexistence,  some  of  succession.  According  as  the 
science  is  occupied  in  usccrlaining  and  verif)*ing  the  former  sort  of 
uniformities,  or  tlio  latter,  M.  Comte  gives  it  the  title  of  Social  Statics, 
or  of  Social  Dynamics;  conformably  to  the  distinction  io  mechonict 
between  the  conditions  of  equilibrium  and  those  of  movement ;  or  in 
biulugyi  between  the  laws  of  organization  and  those  of  life.  The  first 
branch  of  tlio  science  ascertains  the  conditions  of  stability  in  the  social 
uaion:  tlw  second,  the  laws  of  progress.     Social  Dyuamics  is  the  the- 
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ury  of  Society  coositlered  ia  %  state  of  pnvgrejutire  moveineiit ;  wbtle 
Social  Statics  i^  tlio  theory  o£  tlw  comaeiuut  already  gpokeu  of  as  exist- 
ing among  the  dilferent  paru  of  the  social  organism ;  in  otber  words, 
Uio  tfaeor)*  of  the  mutual  actions  and  reactions  of  contemporaneous  so- 
ual  phenomena;  "makiiij(  provisiunaHy,  as  far  a»  possible,  abstrac- 
tion, for  BcicDiific  purpose*,  of  the  funiiamental  moveoicnl  which  it)  at 
all  time:)  grmluully  luodifyiDg  ihe  whole  oftlicoi. 

"  In  this  first  point  of  view,"  comiiiuea  M.  Comic ,•  '*  the  previsions 
of  sociology  will  enable  us  to  infer  one  from  another  (subject  lu  ulio- 
rior  veriticatioH  by  direct  observation)  thu  various  characteristic  marks 
of  each  distinct  mode  of  social  existence ;  in  a  manner  OMuntially  anal- 
ogi>ua  to  what  is  now  habiciially  practised  in  die  anatomy  of  ihe  physi- 
cal  body.  Thia  preliminary  aspect,  therefore,  of  political  science,  of 
necessity  >tup[>r>s<!-s  that  (conlntry  to  llio  existing  habits  of  philoaophora) 
each  of  the  numerous  elements  of  the  social  state,  ceasing  to  bo  looked 
at  independently  and  absolutely,  shall  bo  always  and  exclusively  con- 
sidered relatively  to  all  the  other  elements,  with  the  whole  of  which  il 
IS  united  by  mutual  interdependence.  It  would  be  superfluous  to 
insist  here  upon  the  groat  and  constant  utility  of  this  branch  of  socio- 
logical speculation ;  it  is,  in  the  first  place,  the  indispensable  basis  of 
tbo  theory  of  social  progress,  every  rational  conception  of  which  pre- 
supposes the  continued  preservation  of  the  corresponding  social  or- 
ganism. It  may,  moreover,  be  omnloytid,  immediately  and  of  itsolf, 
to  sujiply  tho  place,  provisionally  at  lea.st,  of  direct  obtten-alion,  which 
in  many  oaxes  is  not  always  praciicablc  for  some  of  the  dementi)  of 
society,  the  real  condition  of  which  may  howover  be  sufRcionUy  judged 
of  by  means  of  the  rulatioiis  which  connect  ihuin  wilh  others  previously 
known.  The  history  of  the  sciences  may  give  us  some  notion  of  tho 
habitual  inaportaoce  of  this  auxiliary  resource,  by  remimiing  os,  foi 
example,  how  the  vulgar  errors  of  mere  erudition  conceniing  the  pre- 
tended acquircmonti*  of  tlio  ancient  Egyptians  in  tho  higher  astronomy, 
wore  irro\'ocably  dissipated  (even  beiore  sentence  had  been  pansed 
upon  them  by  a  sounder  erudition)  from  the  single  consideration  of  the 
ittevitable  connexion  between  the  general  state  of  astronomy  and  that 
of  abstract  geometry,  tliou  evidently  in  its  infancy.  It  would  be  easy 
to  cite  a  multitude  of  analogous  cases,  the  character  of  winch  could 
admit  of  no  dispute.  In  order  to  avoid  exaggeration,  however,  it 
should  be  remarked,  that  these  necessary  relations  among  the  different 
aspects  of  society  cannot,  from  ihoir  very  nature,  bo  so  simple  and 
precise  that  the  results  observed  could  only  have  arisen  from  some 
one  mode  of  mutual  cotirdination.  Such  a  notion,  already  too  narrow 
ill  the  science  of  life,  would  be  completely  at  variance  with  the  still 
more  complex  nature  of  sociological  speculations.  But  tho  exact 
estimation  of  these  limits  of  variation,  both  in  the  healthy  ir^d  in  the 
morbid  stutc,  constitutes,  at  least  as  much  as  in  the  anau^aiy  of  the 
natural  hodv,  an  indispensable  complement  to  every  theory  of  Socio- 
logical Statics;  without  which  the  mdirect  exploration  abova  spoken 
of  would  oAen  lead  into  error. 

"  This  is  not  the  place  for  methodically  demonstrating  the  existence 
of  a  necessary  relation  between  all  tho  possible  aspects  of  the  same 
social  organism ;  a  point  on  which,  moreover*  in  principle  at  least. 

•  C««M  *  i>UWpM«  Ftitwe,  ir^  338-A 
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ihero  i»  novr  tittte  diCercnce  of  opinion  among  Bound  ihinkerB.  Prom 
whichever  of  tho  eurial  ulctnonts  wo  i:liooso  to  hM  out,  Vt-e  may  easily 
recognize  that  it  has  always  a  connexion,  more  or  lens  iinmeiliau;,  with 
all  iho  other  clcinentB,  even  with  those  which  at  fir»t  sight  appear  the 
raostindepentlcnt  ofit.  The  dynamical  cotuidcraiiun  ufihc  progress- 
ive development  of  civili:Ked  hiinianity,  sfford«,  no  doubt,  a  exiU  more 
efficacious  moaiia  of  cfreciintf  thia  iuieresiing  verification  of  the  corucn- 
tux  of  the  social  pliemmiena,  hy  di!^ playing  the  nmniicr  in  which  every 
chnnt;e  in  niiy  one  part,  operalps  immndiately,  nr  very  PpeeJily,  uputi 
all  the  rcBt.  Rut  this  indication  may  be  preceiled,  or  at  ail  events 
followed,  by  a  ranfirniaTion  uf  a  purely  statical  Itiud;  for,  in  politics 
as  in  inochunics.  the  communication  nf  rnoiioti  from  one  object  to 
anothor  provejt  a  conno^^inn  botween  them.  Without  descending  to 
the  minute  interdependence  uf  tho  different  bi'auches  of  any  one 
science  or  art,  is  it  not  evident  that  omun^  tho  different  sciencca,  as 
well  OS  among  mo«  of  the  arts,  there  exists  such  a  connexion,  that  if 
tho  state  of  any  one  wc]l-murke<l  division  of  tliem  is  sufficiently  known 
10  us,  wo  can  with  real  scientilic  assurance  infer,  from  their  necessary 
correlation,  the  contemporaneous  state  of  every  one  of  the  others  T  By 
a  further  extension  of  this  consideration,  we  may  conceive  the  neces* 
aary  relation  which  oxutts  between  the  condition  of  the  flciences  to 
general  and  that  of  the  arts  in  general,  except  that  the  mutual  depen- 
dence is  leai*  intense  in  proportion  as  it  is  more  indirect.  The  same  is 
the  cjMo  when,  innread  of  considering  the  aggregate  of  the  social  phe- 
nomena in  some  one  people,  wo  examine  it  simultaneously  in  different 
coiiteraporaneous  nations;  between  whirh  the  perpetual  reciprocity  of 
influence,  especially  in  modem  tiroes,  cannot  be  contested,  although 
tho  coHsenms  must  in  this  case  be  ordinarily  of  a  less  decided  charac- 
tor,  and  must  decreajie  gradually  vk-iih  the  afHuity  of  the  cases  and  the 
multiplicity  of  the  points  of  contact,  so  aa  at  last,  in  aome  caaea,  to 


M.  Comte  proecedn  to  illustrate,  with  his  nsnnl  sagacity  and  discrimi- 
DOCioQ,  one  of  the  most  impoi-tant,  and  until  lately,  moat  nrglected,  of 
the  KTcat  principles  which,  in  this  division  of  the  social  scicDce.  mar 
be  ransidered  as  cRiahlishcd ;  namely,  the  necessary  correlation  be- 
tween the  form  of  govenimcnt  existing  in  any  society,  and  tho  contem- 
poraneous state  of  civilization  :  a  natural  law,  M'hirh  Ktamptt  ihe  ciidlc&a 
diBciiBsions  and  innumerable  theories  respectingforms  of  government  In 
the  abstract,  us  fruillew  and  worthlcM,  save  only  (in  some  few  of  the 
more  remarkable  rases)  as  a  preparatory  treatment  uf  some  small 
pnrtiim  of  what  may  lie  aflerwatUH  used  as  material  for  a  better 
philoatTphy 

As  ainmdy  remarked,  one  of  the  main  results  of  iho  science  of  social 
sluticH  would  be  to  ascertain  the  rp^juisiiea  of  Mable  political  union. 
There  are  some  circumstances  which,  being  found  in  all  societies  with- 
imt  exception,  and  in  llie  greatest  dcgrc©  where  the  social  union  is 
niort  complete,  may  lie  considered  {when  psychological  and  etfaological 
laws  confirm  the  indication)  as  conditions  of  the  existence  of  society. 
For  oxampto,  no  society  has  ever  been  held  together  without  laws,  or 
usages  equi\'u1ent  to  them;  without  tribuiials,  and  an  organized  force 
of  some  eon  to  execute  their  decisioni.     There  have  always  lieen  a 
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eliiet^  or  chiefs,  whom,  with  more  or  leas  strictneM  and  in  cases  more 
ur  }eA&  accumtoly  dL-tiiic<l.  the  rest  uf  the  cummuotly  obeyed,  or  ac- 
coiilingtu  guncral  opinion  were  bound  to  obey.  By  lolltuviiiH  out  ihip 
course  of  iii'^uiry,  we  should  find  a  number  of  rBquisiteii,  which  have 
beoQ  present  id  evory  suciolv  tliut  ba^  held  together;  uud  on  llie  ceti- 
saliuri  of  which  k  has  ceased  to  be  a  society,  or  has  reconstructed  itBelf 
as  such  upon  soma  imw  ba»8,  in  which  the  conditions  were  conformed 
to.  Alttumgh  these  results,  obtained  by  comparing  diQbrent  forma  and 
states  of  society,  amount  in  themselves  only  to  empirical  laws ;  some  uf 
chera,  when  ouce  suggested,  arc  found  to  follow  with  so  much  proba- 
bility from  general  laws  of  human  nature,  that  the  consilience  uf  the 
two  processes  raises  the  evidence  to  complete  proof,  and  the  generali- 
zations to  the  rank  of  scieutilic  truths. 

This  seems  to  be  afBrmablc  {for  iastance)  of  the  conclusions  arrived 
ai  in  the  following  passage;  forming  part  of  a  criticism  on  the  negative 
nhilnyophy  of  the  eighteenth  century,  and  which  I  <|Uoie,  although  (as 
in  some  former  instances)  from  myself,  because  I  have  no  better  way 
of  illustrating  the  conception  1  ha'.e  formed  of  the  kind  of  theorems  of 
which  sociological  tttaiics  would  caasist. 

"The  very  firel  element  of  the  social  union,  obedience  to  a  govern- 
ment uf  some  sort,  has  not  been  found  ho  easy  a  thing  to  establish  in 
the  world.  Among  a  timid  and  spiritless  race,  like  the  inhabitants  of 
the  vast  plains  of  tropical  countries,  passive  obedience  may  be  of 
natural  growth;  though  oven  there  we  dvubt  whether  it  has  ever  been 
found  among  any  people  with  whom  fatalism,  or  in  other  word*,  sub 
mission  to  tlio  pressure  of  circuiustauCL'ts  as  the  decree  of  Gud,  did  not 
prevail  as  a  religious  doctrine.  But  the  diiliculty  of  inducing  a  bravo 
and  warlike  race  to  subnait  their  individual  arbitrtum  to  any  coniinuii 
umpire,  ha^  always  btsen  felt  to  be  so  great,  that  nothing  short  of 
supernatural  power  has  been  deemed  adequate  to  overcome  it;  and 
such  tribes  have  always  awigned  to  tJ»e  first  institution  of  civil  society 
a  divine  origin.  Sodiflerently  did  those  judge  who  knew  savage  man 
by  acliial  experience,  from  those  who  had  lui  acuuHinlunce  wilb  him 
CKcent  in  the  civilized  state.  In  modem  Europe  itself,  after  the  fall  of 
the  Roman  empire,  to  subdue  the  feudal  aiiarcliy  and  bring  tlio  whole 
people  of  any  £iiropean  nation  into  subjection  to  government  (although 
Christianity  in  its  moftt  concentrated  form  was  cooperating  with  all  its 
influences  in  the  work)  required  thrice  aa  many  centuries  as  have 
elapsed  since  that  time. 

"Now  if  these  philosophers  had  known  human  nature  under  any 
ether  type  than  that  of  their  own  age,  and  of  the  particular  classes  of 
society  among  whom  they  movod,  it  wuuld  have  uccurred  to  thcmr 
that  wherever  this  habitual  MibinisHion  to  law  and  government  has  been 
firmly  and  durably  established,  and  yet  the  \-igor  and  manliness  €>f  char- 
acter which  resisted  its  establishment  have  been  In  any  degree  pre- 
8er\'ed,  certain  requisites  have  existed,  rertain  conditions  have  been 
fulfilled,  of  which  the  following  may  be  regarded  as  the  principal. 

"  First:  there  has  existed,  for  all  who  were  accouuludcitizcntt^for 
all  who  were  not  slaves,  kept  down  by  brule  force — a  system  of  edu' 
cation,  beginning  with  infancy  and  continued  through  life,  of  which, 
■whatever  else  it  might  include,  one  main  and  incessant  ingredient  was 

e^  dUcipline.     To  train  the  human  being  in  the  habit,  and 
3  power,  of  subordinating  his  personal  impulaes  and  aims  to 
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what  were  contiidBrod  Uic  ends  of  aociety;  of  aclberiiig,  against  bII 
temptalioD,  to  the  course  of  conduct  wliich  thiieo  cikIb  jirescribed;  of 
cf>nirnlling  in  himself  all  ihopp  fefilingn  which  were  liable  lo  militate 
against  thnnc  ends,  and  encouraging  nil  such  as  tended  towards  them; 
this  was  the  purpose,  tu  which  every  outward  motive  ihat  ihc  authc^tjr 
directing  the  Bystem  could  command,  and  every  inn'ard  power  or  prin- 
ciple which  its  knowledge  of  human  nature  enabled  it  to  evoke,  were 
endeavored  to  be  rendered  iuslrumental.  This  syvtem  of  discipline 
nToughl,  in  the  Grecian  Ftaies,  by  llie  conjnnct  influences  of  religion, 
pneiry,  and  law;  among  the  Romans,  by  those  of  religion  and  law;  in 
modem  luid  ChrioUa^i  countries,  mainly  by  religion,  with  little  of  tbe 
direct  agency,  but  generally  more  or  less  of  the  indirect  support  and 
countenance,  of  law.  And  whenever  and  in  proportion  as  the  strict- 
ness of  this  disci|)line  was  relaxed,  the  natural  tendency  of  mankind  tn 
anarchy  reasserted  itself;  the  Ktato  became  disorganized  from  within; 
mutual  conflict  for  sellish  ends,  neutralized  the  energies  which  wera 
re<}uired  to  keep  up  the  coolest  against  natur^  causes  of  evil ;  and  tl)v 
nation,  after  a  lunger  or  brirfer  interval  of  progressive  decline,  became 
either  the  slave  of  a  despotism,  or  the  prey  of  a  foreign  invader. 

"  Tlie  second  condition  of  permanent  political  society  has  bees 
found  to  be,  the  oxtsTcnce,  in  some  form  or  other,  of  the  feeling  of 
allegiance  or  loyalty.  This  feeling  may  vary  in  its  ol^erts,  and  is  not 
oonnncd  to  any  particular  form  of  government ;  but  whether  in  a 
democracy  or  in  a  monarchy,  its  essence  is  always  the  same ;  viz., 
that  tliere  bo  in  tlie  constitution  of  tbc  state  something  which  is  settled, 
something  permanent,  and  not  to  bo  culled  in  queAlion ;  something 
which,  by  general  agreement,  bus  a  right  to  be  where  it  is,  and  to  he 
secnne  agamst  disturbance,  whatever  else  may  cbange.  This  feeling 
may  attach  itself,  as  among  the  Jews  (and  indeed  in  most  of  the  rom- 
monwcallhs  of  anli<iuity),  lo  a  common  God  or  gods;  the  proleclora 
and  guardians  of  their  state.  Or  it  mny  nitach  itself  to  certain  peri^ons, 
who  are  deemed  to  be,  whcllicr  by  divine  appointment,  by  long  pre- 
scription, or  by  the  general  recognition  of  their  superior  capacity  ond 
worthiness,  tlie  rightful  guides  and  guardians  of  the  rest.  Or  it  may 
attach  itself  lo  laws;  to  ancient  libcrtiea,  or  ordinances  ;  to  llie  whole 
or  some  part  of  the  political,  or  even  the  domestic,  institutions  of  the 
state.  But  iu  all  political  societies  which  have  bad  a  durable  existence, 
there  has  been  some  fixed  point;  something  which  men  agreed  in 
holding  sacred ;  which  it  might  or  might  not  be  lawful  to  contest  in 
theory,  but  which  no  one  could  either  fear  or  hope  to  see  sbaken  in 
practice ;  which,  in  short  (except  perhaps  during  some  temporary 
crisis),  vras  in  the  common  estimation  placed  above  discussion.  And 
the  necessity  of  tliis  may  easily  be  made  evident.  A  state  never  is, 
nor  until  mankind  are  vastly  improved,  can  hope  to  be,  for  any  long 
tiuiv  exempt  from  internal  dissension;  for  there  neither  is  nor  has  ever 
bben  any  statu  of  society  in  which  collisions  did  not  occur  between  tbs 
immediate  inlere-sts  and  passions  of  powerful  sections  of  the  people. 
What,  then,  enables  society  to  weather  these  storms,  and  pass  through 
turbulent  times  without  any  permanent  weakening  of  the  lies  which 
hold  it  together  1  Precisely  this — that  however  important  the  interests 
about  which  men  fall  out,  the  conflict  does  not  Bfl*ect  the  ftmdamema! 
principles  of  the  system  of  social  union  which  happens  to  exist;  nor 
threaten  large  portions  of  the  community  with  the  subversion  of  that 


I 


* 


BtaTORICAI.    MBTBOD. 


sh:( 


on  whic)]  they  bare  built  their  calculations,  and  with  which  their  hopes 
and  aitns  havo  become  identitied.  But  when  the  questioning  of  these 
fundamental  principles  is  (not  an  occasional  diaeaao,  but)  ibi:  habitual 
condition  of  tho  body  politic  ;  and  wlieii  all  tho  violent  anirausilics  are 
called  forth,  which  npring  naturally  froni  such  a  aituation,  the  state  is 
virtually  in  a  posinon  of  civil  war ;  and  can  never  long  remain  fr«e 
from  it  in  act  and  fact. 

"  The  third  essential  condition,  which  haa  existed  in  all  durable  politi- 
cal KDcieties,  is  a  strong  and  active  principle  of  nationality.  We  ncod 
scarcely  say  that  we  do  not  mean  a  senseless  antipathy  to  foitignfra ; 
or  a  cherishing  of  absurd  peculianiioti  bocaase  tliey  are  national ;  or  a 
rofuttal  to  adopt  what  has  been  found  good  by  other  countries.  In  all 
theoe  scn!iC!i,  the  nations  which  have  had  the  strongest  national  spirit 
h&ve  had  the  Watt  nationaliry.  Wo  mean  a  jirinci]ilo  of  sympathy,  not 
of  hostility;  of  union,  not  of  separation.  We  mean  a  feeling  of  com- 
mon iuturost  among  those  who  live  under  the  samo  government,  and 
are  contained  within  tho  Barno  natural  or  historical  boundaries.  We 
mean,  that  one  part  of  the  community  lihall  not  consider  ihomscU'es  as 
foreigticrtf  with  rogard  to  another  part;  that  rhey  shall  cherish  the  tic 
which  holdft  them  together;  shall  feel  that  they  are  one  people,  that* 
their  lot  ia  ca^t  together,  that  evil  to  any  of  their  fellow-countrymua  ia 
evil  to  themselves,  and  that  they  cannot  eelBshly  free  ihcmselveB  from 
their  share  of  any  common  inconvenience  by  severing  the  connexion. 
How  strong  this  feeling  was  in  the  ancient  commonwealths  every  one 
knows.  How  happily  Home,  in  spite  of  all  her  tyranny,  succeeded 
in  establisliing  the  feeling  of  a  common  country  among  the  provinces 
of  her  vast  and  divided  empire,  will  appear  when  any  one  who  has 
given  due  attention  to  tho  sulMOct  shall  tako  the  troublu  to  point  it  out. 
In  modem  times  the  countries  which  have  had  that  feeling  in  the  ' 
Btrongest  degree  have  been  tho  most  powerful  countries ;  England, 
Franco,  and,  in  proportion  to  their  territory  and  resources,  Holland 
and  Snitzerland ;  while  Kngland,  in  her  connexion  with  Ireland,  i.i  one 
of  the  most  signal  examples  of  the  conKOfjucncesof  iti  absence.  Every 
Italian  knows  why  Italy  is  under  a  foreign  yoke ;  every  German  knovire 
what  maintains  despotism  in  the  Austrian  empire;  tho  evils  of  Spain 
6ow  as  much  from  the  absence  uf  nationality  among  the  Spaniards 
themselves,  as  from  the  presence  of  it  in  their  relations  with  foreigners  j 
while  the  romplctcst  illustration  of  all  is  afforded  by  the  republics  of 
South  America,  where  tho  parts  of  one  and  the  same  slalO  adhere  so 
slightJy  togelher,  that  no  sooner  docs  any  province  think  itself  ag- 
grieved by  the  general  government  than  it  proclaima  itself  a  aeparato 
nation." 


i^ 


§  6.  While  the  derivative  lawn  of  social  statica  ore  ascertained  by 
.nalyzing  different  states  of  society,  and  comparing  them  with  one 
another,  without  regard  to  the  order  of  their  succession ;  tho  considera- 
tion of  the  successive  order  is,  on  the  contrary,  predominant  in  the 
study  of  social  dynamics,  of  which  the  aim  ia  to  observe  and  explain 
the  sequences  of  social  conditions.  This  branch  of  the  social  science 
would  be  aft  complete  as  it  can  bo  made,  if  every  one  of  ihc  leading 
general  circumstanccB  of  each  generation  wore  traced  to  its  causes  in 
toe  generation  immediately  preceding.  But  tho  consensus  is  so  com- 
pleto  (especially  in  modem  history),  that  in  the  ftliatiou  of  one  gener* 
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ation  und  auother,  it  ie  the  whole  which  produces  the  whole,  ratbcR 
than  any  part  a  part.  Littlo  progress  therefore  can  be  made  in  estab 
Ikhiog  tliefiliatiuii,  dtri-ctly  from  Taws  uf  human  tiatuic,  without  having 
first  ascertained  tho  immediate  or  dnrivativD  law»  according  to  which 
social  8taiG«  generate  oue  another  as  society  ad%-ancea ;  the  axiomata 
media  of  Genenil  Socinlugy. 

The  empirical  laws  which  are  nio«t  readily  obtained  by  generaliza 
lioD  from  histor}'  d)  not  amount  to  this;  they  uru  not  the  "middle 
principle*"  ihcmHulves,  but  only  evidence  towards  the  csiablislunent 
of  such  principles.  Tbcy  conttiat  of  certain  general  tendencies  which 
may  be  jierceived  in  society ;  a  progruMUvo  iucroaso  of  aomo  soda) 
elements  and  diminution  of  othen,  or  a  gradual  change  in  the  general 
character  of  certain  elements.  It  is  easily  seen,  for  instimce,  that,  as 
Aociety  iidvancos,  mental  tend  mure  and  more  to  prevuil  over  bodily 
qualities,  and  mosses  over  individuals:  that  the  occupation  of  all  that 
portion  of  mankind  who  are  not  under  external  restraint  ia  at  first 
chiefly  military,  but  auciety  becomes  progressively  more  and  more  cu- 
grosneil  with  productive  pursuits,  and  the  militarv  spirit  eraduaily  gives 
way  to  the  industrinl :  to  which  many  other  similar  tmtiis  might  easily 
•be  added.  And  with  generalizutions  of  this  description,  ordinary'  iu- 
ijuirera,  even  of  tlic  hi«torica]  school  now  predominaot  on  the  Cimti- 
uent,  are  satisfied.  But  tliese  and  all  such  results  are  still  at  too  gmt 
a  distance  from  the  etemeutary  laws  of  human  nature  on  wfaieh  they 
depend, — too  many  links  inien'ene,  and  the  concurrence  of  causes  at 
each  link  is  fur  too  comi>licHted, — tu  oimble  these  protiosilions  to  be 

1ir(*sentod  as  dircict  cornflarieH  fi-om  those  elementary  pnncipleft.  They 
mve,  therefore,  in  the  minds  of  most  in(|uirere,  remained  m  the  state 
of  empiriciil  la\vs,  applicable  only  within  the  bounds  of  actual  obser- 
vation ;  without  any  means  of  dctennining  their  real  limits,  and  vA 
judging  whctlier  tlio  changes  which  have  hitherto  been  in  progreM 
are  destined  to  cotitinue  indefinitely,  or  to  tflrminate,  or  even  to  bo 
revomod. 

\  It  In  order  tu  obtain  better  empirical  taws,  we  must  not  rest  sat 
i&ficd  with  noting  the  progressive  changes  which  manifest  thcmseWe* 
in  tlie  separate  elements  ot  society,  and  in  which  nothing  is  indicated 
but  the  relation  of  the  fragments  of  the  effect  to  corresponding  frag- 
ments of  the  cause.  It  is  necessary  to  combine  the  statical  view  of 
social  phenomena  with  the  dynamical,  com^idering  not  only  the  pro- 
gressive changes  of  the  different  elements,  hut  the  contemporuueooi 
condition nf  each;  and  thus  obtain  empirically  the  law  of  correspund- 
ence  not  only  between  the  simultaneous  states,  but  between  the  simul- 
taneous changes,  of  those  etenienls.  This  law  of  correspondence  it  is, 
which,  al'ier  being  duly  verificil  a  priori,  will  become  the  real  scien* 
lific  derivative  law  of  tho  development  nf  humanity  and  human  af&ini. 

In  the  JifHcult  process  of  ubscn'utiuu  and  comparison  wbtch  is  here 
required,  it  would  evidently  be  a  very  groat  assiatiince  if  it  should 
happen  to  be  the  fact,  that  some  one  element  in  the  complex  existence 
of  social  man  i«  preeminent  over  all  others  as  tho  prime  agent  of  ibe 
social  movement.  Fur  we  could  then  take  the  iirogroes  of  that  ona 
element  as  the  central  chain,  tu  each  successive  luik  of  which,  the  cor- 
responding links  of  all  the  other  progressions  being  appended,  the  suc- 
cession of  the  facts  wnuk]  by  this  alcme  be  presented  in  a  kind  of  ruou 
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Inaeoiu  order,  far  more  nearly  approacliing  to  the  real  order  of  thetx 

iation  than  rnuld  be  ubtained  by  any  other  merely  empiriral  procoes. 

Now,  the  evidence  of  hiwlory  and  tli«  evidence  of  human  uature 
oombino,  by  a  most  ntriking  instance  of  rcHuilience,  to  nbow  llmt  there 
IB  really  one  social  etemeut  which  is  thus  prcdDrainanr,  and  almost 
paramotiut,  among  the  ugeiitK  of  Uio  aocial  pnigrcsijioD.  This  is,  the 
state  nf  the  speculative  faciiliiefi  of  mankind  ;  including  tho  nature  of 
the  speculative  Wlicfs  wliirh  by  ajiy  means  tJiey  have  anived  at,  ccti- 
cerning  tlieinsolvos  and  tlio  world  by  *vliich  they  are  surrounded.* 

It  would  be  s  great  error,  and  one  very  little  likely  to  ho  committed, 
t«  assert  that  speculation,  intellectual  activity,  the  pursuit  of  truth,  is 
amoug  tlie  moru  powerful  propuiisities  of  human  nature,  or  fills  a  largo 
pla«-«  in  the  lives  of  any,  save  decidedly  exceptional  individuals.  But 
notwiihstanding  iho  relative  weakness  of  this  principle  among  other 
suciolugical  agents,  its  biflueuco  is  the  main  dtitcrmiiiing  cause  of  the 
social  progress ;  all  the  other  diHpositinna  of  our  nature  winch  con- 
tribute to  that  progress,  being  dependent  upon  it  for  the  loeans  of 
accomplishing  tnuir  share  of  tliu  worlc.  Thus  (to  take  the  must  obvious 
case  first),  the  impoUing  force  to  most  nf  the  improvements  effected  in 
the  arts  of  life,  is  the  desire  of  increased  maleriat  comfort;  hue  an  we 
can  only  act  upon  external  objects  in  projwrlioa  to  our  knowlndge  of 
them,  tho  state  of  knowledge  at  any  time  is  tlie  impassable  limit  of 
tho  industrial  improvements  possible  at  that  time ;  and  tiie  progress  of 
in(lu8ti*y  must  follow,  and  depend  upon,  the  progroAs  of  knowledge. 
The  samo  thing  may  be  fihoAn  to  he  true,  though  it  is  not  ijuite  so 
obvious,  of  tho  progress  of  the  fine  arts.  Further,  as  the  strongest 
pro)>ensities  of  human  nature  (being  ibc  purely  selfish  one;3,  and  those 
of  a  sympathetic  character  which  partake  most  of  the  nature  uf  selfish- 
ness] evidnntly  tend  in  themselves  to  disunito  mankind,  not  to  units 
thom — to  maltu  them  rivals,  not  confedormes ;  social  existence  is  only 
possible  by  a  dwciplining  of  those  more  powerfiil  propensities,  which 
consists  in  subordinating  thetn  to  a  common  system  of  opinions.  The 
degree  of  this  subordination  is  tho  measure  of  tho  completeness  of  the 
social  union,  and  the  nature  of  the  common  opinions  determines  its 
kind.  But  in  order  that  mankind  should  conform  their  actions  to  any 
set  of  ophiions,  these  opinions  must  oKist.  must  be  believed  by  them. 
And  thiLi,  the  state  of  thp  speculative  faculties,  tho  character  of  the 
propositions  assented  to  by  the  intellect,  essentially  determines  the 
moral  and  political  state  nf  the  community,  as  wo  have  alri'ndy  seea 
tliot  it  determines  the  physical. 

Tlieso  conclusions,  deduced  from  the  laws  of  human  nature,  are  in 
entire  accordance  with  the  general  facts  of  historj-.  Every  considera- 
Sle  change  hb^torically  known  to  us  in  the  condition  of  any  portion  of 
matdund,  has  been  preceded  by  a  change,  of  proportifmal  extent,  in 
ihe  state  of  tbeir  knowledge,  or  in  rfieir  prevalent  bclicfe.  As  between 
any  ^ven  state  of  speculation,  and  the  correlative  state  of  everjrthing 
else,  it  was  almost  always  the  former  which  first  showed  itself;  though 
the  effects,  no  doubt,  reacted  potently  upon  tho  cause.  Every  con- 
siderable advance  in  material  civilization  has  boon  proceded  by  an 
advance  in  knowledge;  and  when  any  great  sociid  change  has  coma 
to  pass,  a  great  change  in  tho  opinions  and  modes  of  thinking  of  society 
had  taken  place  shortly  before.  Polytheism,  Judaism,  Christianity, 
Protestantism,  tho  negative  philosophy  of  modem  Europe,  and  ha 
4  E 
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positive  scioDCC— each  oi*  these  has  heen  a  primary  agent  in  making 
euciety  wliac  it  waa  at  each  8uccc;^ive  period,  while  society  waa  but 
socunilurily  iuatrumontal  hi  making  (hem,  cuch  of  tltcm  (so  I'sr  as  causAt 
can  be  assigned  for  ila  existcncH)  being  mainly  an  emanation  not  from 
the  practical  life  of  the  period,  but  from  the  state  of  belief  and  thought 
during  some  time  pre^-ioua.  The  weukncsa  of  the  speculative  iin>- 
penalty  han  not.  therefore,  prevented  ihe  progress  of  epeculoiion  trom 
govcminji^  that  of  society  at  largo ;  it  has  only,  and  too  oAen,  prevented 
progTctis  uliogcther,  where  (he  intellectual  progression  has  come  to  an 
early  stand  for  u-ant  of  HutHriontly  favorable  circumntanres. 

From  this  accumulaleil  evidence,  we  arc  juatiiicd  in  concluding,  that 
the  order  of  human  pru^rrcssion  in  uU  rcapectD  H*ill  be  a  corollary  dedu- 
cible  from  the  order  uf  progression  in  the  intellectual  convjrtums  of 
mankind,  that  is,  &om  the  law  of  the  auccessivo  transformations  of 
roligiuu  and  tKiciicc,  Thu  question  remains,  whether  this  law  can  be 
determined  ;  at  lirst  from  hi&tory  as  an  empirical  law,  then  convertod 
into  a  scientific  theorem  by  deducing  it  d  priori  from  the  pnnciplcs  of 
human  nature.  As  the  progress  of  knowledge  and  the  changes  in  the 
opinions  of  mankind  nrn  very  alow,  and  manifest  themselves  m  a  well- 
defined  manner  only  at  long  intervals  ;  it  cannot  be  expected  thai  the 
general  order  of  soquenco  bliould  be  discoverable  from  the  examination 
of  loss  tlian  a  very  considerable  pan  of  the  duration  of  ibe  social 
pixigress.  It  is  neceasar)'  to  take  into  couBidoratiou  the  whole  of  past 
time,  from  the  Hr»t  recorded  condition  of  the  human  race  ;  and  it  is 
probable  that  all  the  terms  of  the  series  altoady  past  were  indifipensable 
to  the  operatiuu ;  ibat  the  memorable  phenomena  uf  the  last  geueratiou, 
and  OTOD  those  of  the  preseat,  were  Decenary  to  manifest  the  law,  and 
that  consu(]uently  the  Science  of  Hisiury  has  only  become  possible  in 
cur  own  time. 

%  8.  The  investigation  which  I  have  thus  endeavored  lu  characterize, 
has  been  sysicmaTically  attempted,  up  to  the  present  time,  by  M.  Comte 
alone.  It  is  not  hero  that  a  critical  examination  can  be  undcrtakco  or 
the  results  of  his  labors ;  which  besides  are  as  yet,  comparatively  speak- 
ing,  only  in  their  commencement  But  his  works  are  the  only  source 
to  which  the  reader  can  resort  for  practical  exemplification  of  the  study 
of  social  phenomena  on  the  true  principles  of  the  Historical  Method. 
Of  that  method  I  do  not  hesitate  to  pronounce  them  a  model :  what  is 
the  value  of  his  conclusions  is  another  question,  and  one  on  which  this 
is  not  the  place  to  decide. 

I  cannot,  however,  omit  to  mention  one  important  generalization, 
which  he  regards  as  the  fundamental  law  of  the  progress  of  human 
knowledge.  Speculation  he  conceives  to  have,  on  every  subject  ai 
human  inquir)',  three  successive  stages  j  in  the  first  of  which  it  tends 
to  explain  the  phenomena  by  su[K:matura1  agencieii,  in  the  secoud  by 
metaphysical  abstractions,  and  in  the  third  or  final  slate  conhnes  itstilf 
to  ascertaining  their  laws  of  succession  and  similitude.  This  general- 
ization appears  to  me  tu  have  that  high  degree  of  flcieutitie  evidence, 
which  is  derived  from  the  concurrence  of  the  indications  of  history 
with  the  prohabiliiins  derived  from  the  constitution  of  the  human  minX 
Xor  could  it  be  easily  concoivod.  from  the  mere  enunciation  of  such  a 

Eroposition,  what  a  flood  of  light  it  lets  in  upon  the  whole  course  ot 
istory;  wbcu  its  consequences  are  traced,  by  connecting  with  each  of 


I 


tbe  three  statea  of  haman  tntflfflec*  which  it  distinguisbes,  and  with  each 
wacoeeawe  modlficadoa  of  thoaa  three  state*,  the  coorelative  conditiun 
at  afl  other  social  pbeDomena. 

But  whatorer  aecisiou  competent  judges  may  pronounce  un  the 
reeutts  arrived  at  by  any  individual  inqmrer,  the  method  has  been  Inund 
by  which  an  tudeonite  Dumber  of  the  dcn^-atiTti  biws  both  of  social 
Order  and  of  social  proj;^re«s  may  in  time  bo  ascertained.  By  the  aid 
of  tbeM  we  may  hereaAer  succeed  not  only  in  looicing  &r  forward  into 
die  future  history  of  tbe  human  race,  but  in  determining  what  artificial 
moans  may  b«  used,  and  to  what  extent,  to  accelerate  the  natural  pn>> 
gre&d  in  so  &r  as  it  is  beneficial ;  to  compensaio  for  whatever  may  be 
Its  inherent  inconveniences  or  disadvantages ;  and  to  guard  against  the 
dangers  or  accidents  to  which  our  species  is  exyoeca  from  the  neoos- 
•ary  incidents  of  its  progroaaion.  Such  pmcficaf  instructions,  foonded 
on  the  highest  branch  of  speculative  sociology,  wiU  form  the  noblest 

'  most  beneficial  portion  of  the  Political  Art. 

That  of  this  science  and  art  oven  the  foimdanons  are  but  beginning 
to  be  laid,  U  sufficiently  evident  But  the  moat  powerful  and  accom- 
plished minds  of  the  present  age  are  fairly  turning  ihonuolves  towards 
that  object,  and  it  in  tbe  point  towards  which  the  speculative  tendon- 
oes  of  mankind  have  now  for  some  time  been  convorffing.  For  the 
first  time,  it  has  become  the  aim  of  the  grealasc  scientific  thinkers  to 
connect  by  theories  the  facts  of  universal  nistory  :  for  the  first  time  it 
is  acknowledged,  that  no  social  doctrine  is  of  any  value  unlcsa  it  can 
explain  the  whole  and  every  part  of  history,  so  mr  as  the  data  exiAt ; 
and  that  a  FhilosophY  uf  History  is  ut  uncu  the  voriBration.  and  the 
InitiAl  form,  of  the  Philosophy  of  the  Progrosa  of  StK-ieiy. 

If  the  ondoavurs  now  making  in  alt  the  more  cultivated  notions,  and 
beginning  to  bo  made  even  in  Bnglond  (generally  tlie  last  to  adopt 
whatever  docs  not  griginoto  with  herM^lf ),  for  tlio  construcliou  ula 
Philoaophy  of  History,  shall  \w  directed  and  controlled  by  those  viewa 
of  the  nature  of  sociological  evidence  which  I  have  attempted  to  state, 
but  which  hitherto  aro  to  ray  knowledge  exemplificil  nuwhcro  but  in 
the  writings  of  M.  Comto  ;  they  cannot  mil  to  give  birth  to  a  socioIog{> 
cal  system  widely  removed  from  the  vague  and  conjectural  chiumctor 
of  all  fnnnor  anempts,  and  worthy  to  take  its  place,  at  lost,  among 
esfablixhed  sciences.  When  this  time  shall  come,  no  important  branch 
of  human  affairs  will  bo  any  longer  abandoned  to  vmpiricism  and  an- 
•cienrific  surmise:  the  circle  of  human  knowledgo  will  be  complete, 
and  it  can  only  thereoAer  receive  further  enlargement  by  per[>etua] 
expansion  from  within. 
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CHAPTER  XL 

or  THE  LOGIC  OF   FiUCTlCC,  OS  ART;  INCLUDLNO  MORJlLnT  AND  POUCY. 

$  1.  Im  tho  precoding  chapters  wo  havo  ondoavorod  to  characterize 
^G  present  state  of  thono  among  tho  braochen  of  knowledge  called 
Moral,  which  aro  sciencea  in  the  only  proper  Benee  of  tho  iprm,  that 
is,  inquiries  into  tho  course  of  nature.  It  i&  cuKiumary.  howe%'er,  to 
include  under  the  lorm  moral  knowledge,  and  even  (though  improper- 
ly) under  thai  of  moral  eciencc,  an  inquirj*  the  reeulia  of  which  do  not 
express  ihcnuclves  in  the  iudicotivo,  but  in  tho  imperative  mood,  or  in 
puripliroscs  oquivniont  to  it ;  what  is  called  cho  knowledge  of  duties ; 
practical  ethics,  or  morality. 

Now,  the  imperative  mood  is  the  charocteriatic  of  Art,  aa  dtstin* 
guished  from  Science.  Whatever  speaks  in  ruloe  or  precepts,  iioi  in 
BSBertions  respecting  maltcn  of  fact,  is  art ;  and  ethics,  or  morality,  in 
properly  a  portion  of  the  art  corresponding  to  the  sciences  of  human 
nature  and  oocicty  ;  tho  romaindor  consisting  of  prudence  or  policy,  and 
the  art  of  education. 

TIio  Method,  therefore,  of  Ethics,  con  bo  no  other  than  that  of  Art, 
or  Practice,  in  general :  and  the  portion  yet  uncompleted,  of  ilie  tusk 
which  we  propoM^d  to  ourseU'cs  in  the  concluding  Book,  is  to  charac- 
terize  the  general  Method  of  An,  as  distinguished  from  Science.       — ' 

§  2.  In  all  branches  of  practical  business,  there  aro  oases  in  *»hich 
an  individual  is  bound  to  cunfurm  his  practice  to  a  pre-cstaVIishcd  rule, 
while  there  are  others  in  which  it  is  part  of  his  ta«k  to  find  or  construe 
dio  rule  by  which  he  is  to  govern  his  conduct.  The  firttt,  for  exarapl 
is  tho  case  of  a  judge,  under  a  definite  nTiltcn  code.  Tlie  judge  is  nc 
called  upon  to  determine  what  course  would  be  intrinsically  iho  m( 
advisable  in  the  particular  cose  in  hand,  but  only  within  what  rule  of 
law  it  falls;  what  the  IcgiKlator  has  coiumuoded  to  be  done  in  the  kind 
[ipt'  case,  and  mu«i  therefore  be  presumed  to  have  intended  in  the  in- 
dividual case.  The  metliod  must  here  bo  wholly  and  exclusively  one 
of  ratiocination  or  syllogism;  and  the  process  is  obviously,  what  in  our 
analysis  of  the  syllogism  we  showed  that  all  ratiocination  is,  namely, 
the  inLerpreiation  of  a  formula. 

In  order  that  an  illustration  of  the  opposite  coAe  may  bo  taken  frot 
the  same  class  of  subjects  as  tlie  former,  we  will  suppose,  in  com 
with  the  situation  uf  llic  judge,  tho  p<i»ition  of  a  legislator.  As  tho 
judge  has  laws  for  hi.t  guidance,  so  the  legittlator  has  rules,  and  maxims 
of  policy  ;  but  it  would  bo  a  manifest  error  to  suppose  that  the  legia-i 
lator  is  bound  by  these  muxims,  in  tlie  Eiume  manner  as  the  judge  ii 
bound  by  the  laws,  and  that  all  ho  haA  to  do  is  to  argue  dnwn  troin 
them  to  the  particular  case,  as  the  judge  does  from  the  laws.  The  legis- 
lator is  bound  to  take  into  consideration  tho  reason  or  grounds  of  the] 
maxim;  the  judge  has  nothing  to  rlo  with  tlioso  of  the  law,  except  so 
for  as  a  consideration  of  them  may  throw  light  upon  the  intention  uf 
the  law-maker,  where  his  words  have  left  it  doubtful.  To  tho  judge, 
the  ndo,  once  positively  ascertained,  is  final ;  but  the  legislator,  or 
other  practitioner,  who  goea  by  rules  rather  than  by  their  roasuns,  Uko 
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the  old  foRhioneii  Genneti  tacticians  who  woru  vunquiabed  by  Napoleon, 

(or  ihe  physician  who  preferred  ihat  his  patients  should  dio  by  rule 
rather  than  rocovor  contrary  to  it,  is  rightly  judged  to  ho  a  mere  ped- 
Int.  and  the  alava  of  his  formulas. 
'    Now,  cho  reasons  of  a  maxim  of  poUcyr  or  of  any  other  rulo  of  art, 
can  he  no  other  than  the  iheureras  oT  the  corresponding  Hciencp-         
Tlie  relation  in  which  rules  of  art  stand  to  doctrines  of  science  may 
he  thus  characterized.     The  art  proposes  to  itself  an  end  to  ho  at- 
tainod,  defines  ilie  end,  and  hands  it  over  to  the  science.     The  science 
rrL'ctiivi4  it,  considers  it  as  a  phenomenon  or  effect  tu  he  studied,  and 
i  having  inveottigated  its  causes  and  conditions,  sends  it  hack  to  Art  with 
[a  tlieorem  of  the  combinations  of  circumstances  by  which  it  could  be 
[produced.     Alt  then  examines  these  combinations  of  circumstances, 
md  according  as  any  of  them  are  or  are  not  in  human  power,  pro- 
lounces  the  end  attaiuublo  or  not.     The  only  one  of  the  premissos, 
llhercfore,  which  Art  supplies,  is  the  original  major  premiss,  which  u- 
lAerts  that  the  Qttainment  of  the  given  end  is  desirable.     Science  then 
ends  to  Art  the  proposition  (obtoiuwl  by  a  series  of  induaions  or 
f&t  deductions)  tliat  the  porfonnance  of  certwn  actions  will  attaui  the 
^end.     From  those  premisses  Art  concludes  that  the  porformanco  of 
fihose  actions  is  desirable,  and  finding  it  also  practicable,  converis  the 
l-ifheurem  into  a  rule  or  precept, 

%  3.  It  deserros  particTilar  notice,  that  the  theorem  or  speculatiTe 
truth  is  not  ripe  for  bein^  turned  into  a  precept,  until  all  that  pari  of 
the  operation  which  belongs  lo  science  has  been  completely  perinrmed. 
luppOBO  that  wo  bavu  comjilotecl  tho  ncientitic  process  only  up  to  a 
ertain  point ;  have  discovered  that  a  particular  cause  will  produce 
le  desired  effect,  but  not  ascertained  all  the  negative  conditions  which 
ro  necessary,  tliat  b,  all  tlie  circumstances  which,  if  present,  would 
rcvcnt  its  production.     If,  in  this  imperfect  state  of  tho  scientific  tho- 
lory,  wo  attempt  to  fiume  a  rule  of  uit,  we  perform  that  operation 
jremaiurely.     Whenever  any  countcrncting  cause,  overlooked  by  the" 
loorem,  takes  place,  the  rule  vrill  bo  at  fault :  we  shall  employ  the 
leans  and  the  end  vnW  not  follow.     No  arguing  from  or  about  tho 
jle  itself  will  then  help  us  through  the  difficulty  :  there  is  nothing  for 
hut  to  turn  back  and  finish  the  scientific  process  which  should  have 
)recedod  the  formation  of  tho  rule.    We  must  reopen  the  investigation, 
iiKjuire  into  the  remainder  of  the  conditions  upon  which  tho  effect 
feepeiids;  and  only  aflor  wo  have  ascertained  the  whole  of  these,  ore 
'   re  prcjiarc*!  to  transform  the  completed  law  of  the  efi'ect  into  a  pre- 
ept,  in  which  tlutse  circumstances  or  combinations  of  circumitanoea 
I^Which  the  science  exhibits  as  conditions,  are  prescribed  aa  meaoSi 
It  is  true  that,  for  tho  sake  of  convenience,  rulesmust  be  formed 
rom  something  less  than  this  ideally  perlect  theory;  in  the  first  place, 
because  the  tnoory  can  seldom  be  made  ideally  perfect ;  and  next, 

(because,  if  all  the  counteracting  contingencies,  whether  of  frequent  or 
t>f  rare  occurrence,  were  included,  the  rulea  would  be  too  cumbrous  te 
be  apprehended  and  remembered  by  ordinary  capacities,  on  the  com- 
mon acoasinns  of  life.  The  rules  of  art  clo  not  attempt  to  comprise  more 
conditions  than  require  to  be  attended  to  in  ordinary  cases,  and  are 
tlierefore  always  imperfect.  In  the  manual  arte,  where  tho  requisite 
■Conditions  ore  not  numerous,  and  where  thoee  which  the  ruled  do  not 
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iticciiy,  wrm  generaDj  dclwr  pinn  to  cooiiii 

Of  Imna.  from  pnuitiee.  rule*  aaj  be  tsMy  acted  Qpoa  hy 

wfco  know  Bothing  more  tJian  die  ralg.     Bat  in  the  compBcted  aftiit 

of  U&.  and  itiU  mem  in  tbnse  oT  •tales  aad  aocieties,  nues  camot  be 

nrUed  on,  wohovt  cocutaadr  referring  beck  to  ibe  erieerifia  hws  on  j 

wfaicfa  ibej  sre  fbunded.    To  kzww  wbat  are  tbe  pracxic^  coniingeQ- 

cies  wfaicfa  recjuire  s  inodi6ciik>n  of  tbe  rule,  or  wMdi  are  akogelfaer 

asceptioiu  lo  It,  M  to  know  what  coeabtnatiotia  at  ctrcUMcaacea  wooM 

bMobrc  with,  or  eotireljr  couoienct,  tbe  conaaqpancea  of  tfaoae  laws : 

■Ad  Aia  ean  oaly  be  leem  by  a  refisrence  to  tbe  tbeocetical  groondi 

flf  Ike  rale. 

By  a  wiee  prscttiloner,  thercfi>re,  nUea  of  oondnct  wiU  only  be  coo- 1 
■idered  aa  pruvisioiiiU.     Bclnt^  made  for  tbe  noet  munerous  caaea,  or  f 

tboae  of  most  ordinary  occarreoce,  tbey  point  out  tbe  manner  in 
'  wfaidi  it  wiU  be  lease  perilooa  to  act,  wbere  time  or  means  do  not  exist 
for  analyziiig  tbe  actual  circum<(tancefl  of  tbe  cast.-,  vt  wbere  for  any 
reason  we  cannot  trasi  our  judgment  in  eadmazing  thinn.  But  they  do 
HOC  at  all  supenede  tbe  propriety  of  going  through  (when  circum- 
■taoces  permit)  tbe  scieutinc  process  requisite  for  &^miDg  a  rule  from 
the  data  of  the  paiticalar  case  before  us.  At  ibe  same  ome,  tbe  com- 
mon rule  may  reiy  properiy  serve  as  an  admonittoQ,  that  a  certain 
mode  of  action  bos  been  found  by  ourselves  and  othciB  to  sacceed  in 
tbe  cases  of  most  common  occurronco ;  so  that  if  it  be  unsuitable  in  the 
ease  in  baud,  the  reason  of  its  being  so  will  be  likely  to  arise  from 
some  unusual  circumstance.  , 

(  4.  The  error  is  therefore  apparent,  of  tboae  who  would  deduce  tbe 
line  of  conduct  proper  to  particular  rases,  from  supposed  unirersal 
practical  maxims ;  oTorlDokiug  the  necessity  uf  constantly  referring 
back  lo  the  principles  of  the  speculative  science,  in  order  to  be  sure  of 
ailnininjf  even  the  specific  end  which  the  rules  have  in  view.  Hon ' 
ittucfa  in-oalcr  still,  itten,  must  the  error  be,  of  setting  up  such  unbend* 

-ing  pnticiploA,  not  merely  as  universal  rules  for  attaining  a  gircn  end, 
but  us  rules  of  conduct  generally  ;  without  regard  to  the  possibility, 
not  only  that  some  modifying  cause  may  prevent  ibo  attainment  of 

ybe  given  end  by  the  means  which  the  rule  prescribes,  but  that  succeas 
Itself  may  conflict  %vith  some  other  end,  which  may  possibly  chanco  to  ^ 
be  more  desirable. 

This  is  tbn  habitual  error  of  many  of  the  political  speculatore  whom 
I  have  characterized  as  the  geometrical  school;  especially  in  France, 
whore  ratiocination  from  rules  of  practice  forms  the  staple  commodity 
of  jouniuliitm  and  political  oratory;  a  misapprehRnsion  of  the  funcUona 
of  Deduction  which  has  brought  much  discredit,  in  iho  estimation  of 
foreigners,  upon  the  opirit  of  genL-ralizalion  so  honorably  characteristic 
of  the  I'Vmch  mind.  The  common-places  of  polidcs,  m  France,  are 
large  and  sweeping  practical  maxims,  from  which  a»  ultimate  premisses 
men  reason  downwards  to  paiticular  applications,  and  this  they  call 
being  logical  and  consistent.  For  instance,  they  are  perpetually  ar- 
guing that  such  and  such  a  measure  ought  tu  bo  adopted,  becanRe  it  is 
a  consequence  of  the  principle  on  which  the  form  of  government  is 
founded;  of  the  principle  of  legitimacy,  or  the  principle  of  the  sore- 
rcigiity  of  the  people.  Tu  which  it  may  be  answored,  that  if  these  be 
really  practii^al  principles,  they  must  rest  upon  speculndve  grounds ; 
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the  sovereignty  of  tlie  poopln  (for  example)  must  he  a  riehr  foundation 
for  govcmmuut,  WcBuetr  h  government  thus  cotistituteu  tends  to  pro- 
duce certain  beneficial  eiTects.  Inasmuch,  however,  as  no  govcmroent 
produces  all  possible  beneficial  effects,  but  all  oro  Bttendefl  with  mora 
or  fi.»wrr  inconvenioiices;  and  since  these  cannot  be  combated  by 
means  drawn  from  the  very  cniiROft  which  produce  them;  it  would  bo 
often  a  much  stronger  recommendation  of  some  practical  arrangoment, 
that  it  doi'8  nut  follow  fi-oin  what  is  called  the  general  principle  of  the 
government,  than  that  it  doef>.  Under  a  government  or  legitimacy,  tlie 
presumption  ia  far  rather  in  favor  of  institutions  of  popular  origin;  and 
in  a  democracy,  in  favor  of  arrangements  teudiug  to  check  the  impetus 
of  popular  will.  The  line  oCtirgumentalion  no  commonly  mistaken  in 
Prance  fur  political  philosophy,  tends  to  the  practical  conclusion  that 
wc  shouhl  exert  our  utmost  cfTorts  to  aggravate,  instead  of  allcviatiug, 
whatever  arc  the  choracturiutic  imperfections  of  the  system  of  institu- 
tions which  we  prefer,  or  under  which  we  happen  to  live. 

I  5.  Tho  Logic  of  Art  (it  appears  from  all  that  has  now  boon  said) 
coiuists  osscntially  of  this  one  principle,  that  inquiry  and  discussion 
shouM  take  place  on  the  field  of  science  alone.  Tho  rules  of  art  are 
required  to  conform  to  the  conclusiotu  of  science,  not  to  principles  or 
premisses  of  its  own. 

An  Art,  nr  a  lM>dy  of  Art,  consists  of  the  rules,  together  with  aa 
much  of  the  speculative  propositions  as  comprises  the  justification  of 
thoee  rules.  Tho  complcto  art  of  any  matter,  includes  u  selection  of 
such  0  portion  from  the  science,  a«  is  necessary  to  show  on  what  con- 
ditions the  efferta,  which  the  art  aims  at  producing,  depend.  And  Art 
in  general,  consists  of  the  truths  of  Science,  arranged  in  the  most  con- 
venient order  for  practice,  instead  of  tho  order  which  is  the  most  con- 
venient for  thought.  Science  groups  and  arranges  its  tniths  so  as  to 
enable  us  to  take  in  ut  one  view  as  much  as  postiibie  of  tho  general  order 
of  the  universe.  Art,  though  it  must  assume  tho  same  general  laws, 
follows  tlicm  only  into  such  of  their  detailed  consoquencos  as  have  led 
to  the  formation  of  rules  of  conduct;  and  brings  together  from  parts  of 
tho  field  of  science  moat  remote  from  one  another,  the  truths  relating 
to  the  production  of  the  different  and  heterogeneous  conditions  nocoA- 
sary  to  each  uRoct  which  tho  exigencies  of  practical  life  require  to  bo 
produced. 

On  thia  natural  difference  between  the  order  of  tho  propositions  of 
Science  und  those  of  Art  [scienco  following  one  cause  to  its  various 
effects,  while  art  traces  one  effect  tn  itt  multiplied  and  diversified 
causes  and  conditions],  u  principle  may  be  grounded,  which  has  been 
suggested  with  his  usual  sagacity,  but  not  dwelt  upon  or  accompanied 
with  the  necessary  explanarions,  by  M.  Comto.  It  is,  that  there  ought 
tn  be  a  set  of  intezmcdiato  scientific  truths,  derived  from  the  higher 
generalities  of  science,  and  dostineil  to  serve  as  the  generalia  or  first  j 
principles  of  the  various  arts.  Tho  scientific  operation  of  framing 
those  intorraodiato  pKnciplcs,  M.  Comte  considers  as  ono  of  those  re- 
sults of  philosophy  which  are  reserved  for  futurity.  Tlie  only  com- 
plete example  which  ho  can  point  out  as  actually  realized,  and  which 
con  be  helcf  up  as  a  type  to  he  imitated  in  more  important  matters,  is 
the  general  theory  of  the  art  of  Descriptive  Geomotry,  as  conceived  by 
M.  Monge.     It  is  not,  however,  difficult  to  onderMand  what  the  nattiro 
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jf  ilicKC  intoniicJiato  goneml  priiiciple-s  must  be.  After  framing  ikt> 
moai  comprelicuaivc  possible  conccpiioii  of  tlie  end  to  be  aimed  at,  t}tki 
U,  uf  tliu  ell't-ct  to  bo  produced,  anu  dotcmiimng  in  iho  same  compre> 
beiiAivo  mamier  the.  snt  of  conditiotis  on  which  that  oficct  depends; 
tlicre  remains  to  be  taken,  a  general  survey  of  the  resources  which  can 
be  commundctl  for  realizing  this  aet  of  conditions;  and  when  the  nwult 
of  diiii  surrey  haji  been  embodied  in  the  fewest  and  most  cxt«»iiTe 
prupwUiuns  piwaiblc,  lliose  propositions  will  cxprosn  (ho  geiioml  rela* 
tion  between  the  available  raeann  and  the  end,  and  from  them,  tbece* 
fore,  tbs  practical  inctliods  of  the  art  ^vill  follow  as  corollaries.  But 
iho  further  dovclopnieul  uf  this  idea  may  be  left  to  those  who  hovt-  the 
means  and  on  whom  the  special  office  devolves,  of  practicuHy  apply- 

h'liig  it  for  the  purpose  of  constructing,  on  scientiBc  principles,  the  gen-  • 

joral  theories  of  too  diflcreut  arts.* 

§  6.  After  these  obserrattons  on  the  Logic  of  Practice  in  general, 
iKtIe  needs  here  be  said  of  thai  department  of  Practice  which  has 
received  the  name  of  Morality ;  since  it  forms  no  part  nf  iho  appro- 
piiato  object  of  this  work  to  discuss  how  for  morality  dopendi,  like 
other  art,H,  upon  the  consideration  of  means  end  ends,  and  now  far,  if 
at  all,  u{>0D  anything  else.  ._ 

This,  however,  may  bo  said ;  that  questions  of  practical  moralitr  ^ 
are  partly  similar  to  those  which  are  to  be  decided  by  a  judge,  una 
partly  tu  tlioue  which  have  to  bo  solved  by  a  legislator  or  admlnis* 
tvator.  In  some  tilings  our  rxindnct  otight  to  conform  itself  to  a  tirC' 
scribed  rule;  in  others,  it  is  to  be  guided  by  the  best  judgment  which 
can  be  formed  of  the  merits  of  the  particular  case. 

^Vichout  entering  into  the  disputed  questions  respecting  the  founda- 
tion of  niornlity,  we  may  consider  a-i  a  cuiiL-hiainn  following  alike  from 
all  syatem.4  of  ethic(«,  that,  in  a  certain  deKcrintion  of  cases  at  least, 
morality  consists  in  the  simple  observance  of  a  rule.  The  cases  in 
question  are  those  in  which,  although  any  rule  which  can  be  formed  is 

}>robably  (as  wc  remarked  on  maxims  of  policy)  more  or  less  impcr- 
prtly  adapted  lo  a  portion  of  the  cases  which  !t  comprises,  there  is 
still  a  necessity  that  some  rule,  of  a  nature  simple  enough  to  be  easily 
understood  and  remembered,  should  not  only  be  laid  down  for 
guidance,  but  universally  obsor\-ed,  in  order  tliat  the  various  perBon« 
concerned  may  knnw  what  they  have  to  expect :  the  inconvenience  of 
nnecrtaitity  on  their  port  being  a  groaler  evil  ttiun  that  which  may 
possibly  arise,  in  a  minority  of  case**  from  the  imper&ct  adaptation  of 
the  rule  to  those  cases. 

.Such,  for  oxauiple.  is  the  rule  of  voracity ;  thai  of  not  infringing  the 
legal  rights  of  ouiem;  and  so  forth:  concerning  which  it  is  obvious 
that  although  many  cases  cxl^t  tn  which  a  deviation  from  the  rule 
wouUI  in  the  particular  case  produce  more  good  than  evil,  it  is  neceft- 
'  '  for  guiieral  security,  either  ihar  the  rules  should  be  inflexibly 
Sired,  or  that  the  license  of  derialing  frum  them,  if  such  be  ever 
permitted,  should  be  coniined  to  definite  classes  of  cases,  and  of  a  very 
peculiar  and  extreme  nature. 

*  A  ■ystemalk  Imtiae  on  tbo  mnenl  moans  which  man  pDaavMcs  of  actJns  npoo  n^ 
turn,  iaoncof  ths  woilu  whH-h  M.  Ciimte  holits  out  the  Supe  of  hu  producing  at  i 
ftitura  bma :  and  do  lubjoct  librda  a  iartoi  scupc  f*»  ih«  faculitoi  ol  to  orisina)  ud 
prebsBHve  a  mind. 


LOaiO    OF    PRACTICE,    01    ABT. 


503 


With  reaped,  therefore,  to  these  cosch,  practical  ethics  miut,  like 
til©  administratioii  of  posiiive  law,  follow  a  method  strictly  ami  directly 
ratiocinalivo :  whether  the  rules  themselves  are  obtainftd,  tike  thoae 
of  other  art»,  from  a  Bcieniific  cuasidcratioo  o(  tcndeticios,  or  aro 
referred  to  the  authority  of  intuitive  conficiousne»s  or  express  reve- 
lation. 

In  cases,  however,  in  which  there  does  not  exist  a  necessity  for  a 
common  rule,  to  be  acknowledged  and  relied  upon  as  the  hiuis  of 
social  hfe ;  where  wo  are  at  liberty  to  inquire  what  is  tlie  most  moral 
course  under  the  panicular  circumstances  of  ihe  case,  ^vithout.  refer- 
ence to  the  authorized  expectations  of  other  i»eoplo  j  there  the  Method 
of  Etliics  caimut  differ  materially  from  the  method  of  evorj-  other 
department  of  practice.  Like  other  arts,  it  sets  out  from  a  general 
principle,  or  original  major  premi&s,  enunciative  of  its  particular  end: 
whuther  that  cud  be  the  greatest  possible  happiucas,  as  is  contended 
by  Bome,  or  the  cx>nformity  of  our  charactt-r  to  ideal  perfection 
according  to  some  particular  standard,  as  others  hold.  But  on  this  as 
on  other  subjects,  when  the  end  has  been  laid  do\%'n,  it  belongs  to , 
Science  to  inrjuire  what  are  the  kinds  of  actions  by  which  tliis  end, 
this  happiness  or  this  perfection  of  clmracter,  is  capable  of  being 
realized.     When  Science  ban  framed  propositions,  which  are  the  com- ' 

Sleted  cxpmiHiton  of  the  whole  of  uie  conditions  necessary  to  the 
esired  end,  these  aro  handed  over  to  Art,  which  has  uothing  fhrtber 
to  do  but  to  transform  them  into  corresponding  rules  of  conduct. 

^  7.  With  these  remarks  wc  must  close  this  summary  view  of  the 
application  of  the  general  logic  of  scientific  inquiry  to  the  moral  and 
social  d(^)artmentfl  of  ncience.  Not1^^thstaudinc  the  uxtrcroo  gei)or- 
alitv  of  the  principles  of  methoc]  which  I  have  laid  down  (u  gonerulily 
which  I  tnii^t  is  not,  in  this  inntance,  synonymous  with  vagueness),  I 
have  indulged  tbu  hope  tliat  to  some  of  those  on  whom  the  task  will 
devolve  of  bringing  those  most  important  of  all  sciences  into  a  more 
natisfactory  state,  these  obsen'atianB  may  be  useful,  both  in  removing 
erroneous  and  in  clearing  up  the  true  conceptions  of  the  means  by 
which,  on  stihjects  nf  so  high  a  degree  of  complication,  truth  can  be 
attained.  Should  thb  have  been  accomplislied,  something  not  unim- 
portant will  have  been  contributed  tuwar(I*t  what  is  probably  destined 
to  be  the  great  iutellcctnal  achievement  of  the  next  two  or  three  gen- 
erations uf  Europetin  thinkers :  although,  for  the  realization  ui'  the 
imiiortani  nssult^,  of  which  it  has  been  thus  indirectly  allpmpted  to 
facilitate  the  attainment,  mankind  must  ever  bo  principally  indebted 
Co  the  getiius  and  industiy  of  ctliical  and  sociological  philoeophers, 
whether  of  the  present  or  of  future  times. 
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Deicription.  94,  95. 

Dtw,  WdV*  tbcorjr  of,  S43. 

Dianumd,  pmpprti«a  of,  344. 

Dictum  deomni  et  dr  muUtf,  64.  117. 

Difertnce,  iittxbni  of;  225,  238,  241 ;  >|H 
ptied  tu  social  atnanoe,  &5S. 

I^frrtntia.  81,  86- 

DithilUf,  graandi  (»f,  374. 

DutribmiM  Urmu,  58. 

Dutarhing  fam,  250. 

£, 
Eiveatiffit,  581. 
ii:jfect$,  littw  &r  proportional  to  oatuea 

214  :   complicated,    254  ;   progreanve, 

300;  cuinttlutivf.  329. 
Kgyptian  ei-iviii-'i:r,  379. 
El^iricUy.  219.  S40,  283,  425;  bdac«d, 

240. 
Emotum,  37 ;  rallociooa  appeal  ta,  5 16. 
Empirical  law*,  236,  305,  537,  545,  576; 

degree  of  cortainty,  349, 488;  atstiatic*, 

571. 
Empirical  mttkod,  261 ;  RtillDKd  in  tih«nv 

iMtry,  I45;a)>iili«dtoaocial«cieoce,550 
Enliijr,  32. 
Enimeratian,  emple.  ■•  groood  of  iadno* 

tioD,  186,235.347,  478,487;  oriawof' 

L-ntuii lion,  339  ;  ofmalbrnmlicaliuioai^ 

Epi£mrtaa^  474,  513. 

Error,  tUa(iurf;«*^  l.'iO. 

Eutnee.  32,  75.  82,  8C.  95.  512. 

EtimiiaJ  pr<fpotilioni,  74,  77,  78> 

Elhiirt,  its  mctbod  is  tjiat  of  art,  oot  ol 
iKrlrij.-^,  .^88,  593. 

£rt-i/*)jrj.  537,  543;  (p«Iilicftl.569.) 

Etymology,  a  source  of  fidlacy,  503. 

Eiier,  iiiuiti  plication  of  negativa  qtmiti 
tici.  514. 

ExiMtenct,  32,  53,  360. 

Erprrieuet,  the  gmujul  of  raolhemariaft' 
DTidmco.  152,  161 ;  tnaiinH  uf,  411. 

ExriHiHx.tT.  ccimparcd  with  obMrTatkfl,j 
218;/mr>trfAMt«,222:  agreenieat, S34, 
338, 251, 308.  313 ;  dilfrroucc,  3«5, 23S, 
541 :  (jomi  or  indirett.  329.  339,  253 ;) 
rasidoaa,  230,  24B ;  canooioiiaat  vndik_ 
tiuTU, 333,241;  i o awrno oeiet impoaribl 
SIS,  S63,  265 ;  in  mental  acieBM,  519,' 
510;  in  bocibI,  551. 

Erpmrnenia  frvetifera  H  Iwei/era,  547 

Experimental  tlagt  of  acience.  1 44. 

ExplM^im  of  lawi.  271 ;  (by  aeparalt 
lawe,  27 1 ;  iulenuediato  lawe,  273;  aah- 
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Mtmption ,  57  4 : )  not  ftcoonoting  for  tbam , 
377 :  litniu,  '^86. 

F. 

r<iLLACiEs,  448:  claMificstioD,  451,  434: 

of  aim[>le  iiui)>«Ktioti  (or  k  priori),  4.'i(i ; 

of  ulMorvatinu,  475:  uf  grix^nOiznliun, 

4S&;  of  roUocinniMiii,   498;  of  coiifu- 

4)00,  502;  of  cDtnpocitioii,  510;  iifann- 

tio  elmr.bi,  ItlK. 
fitraday,  nsporimnnta  in  oleotriaihr,  240, 

983. 
FaU^um,  nut  tnvolveil  iii  doclripe  of  ne- 

';c*>ity,  S24;  nwalt  *>{  circunubuiocB. 

581. 
^teting,  ioclodM  MontMHi,  emotion,  wmI 

Uu)nght,34;  (md  volition,  96;)  Wlily 

or  mcoial,  35. 

'f))rtune  fatxrrt  fooU,"  47fi. 
rrr-traHc,  H«.  573. 
Free-teHl,  522,  525. 
FutidamfTtttLm  tvlatiomii,  45,  332. 
Fiuiriunu.  3fi8. 

<i. 

Qemral  namtt.  17.  399,  401;  constjoile 

claMes,  63,  80,  83. 
General  propomtiant,  not  tmlinariW  n>oil 

ia  rouomng,  126 ;  tbctr  valno,  132. 
aeneToiiiiaion,  273,  341.  416,  489.  .538; 

It  jir\fCM*of  tnrt^renc^,  104;  imjit-rftvl. 

iu  tue  ID  KietKo,    181 ;   npproxinuilr, 

351;  scieutifio  vftluo,  358- 
Oejttleman,   growtb    of  tneaniiig   of  tlK< 

word.  414. 
Oe»>u,  81,  84. 

Qeohf^,  int^llioil  (irpntof,  298. 
Qeomelry.  itn  [MMtiilattis,  10-i,  41!6  i  ri'iuum- 

ing,  142.  148,  iJtt,  370;  its  axtottM  tlu 

riveil  rrom  obaerration,  152;  aaivcnnl 

a[>]ilicntiaR,  194 ;  simple  Tmoniea,  373; 

metbod.  Rp[>li(*d  to  KKiar Mricncc.  555 
Qraham,  Prtrf.,  law  of  Iho  penDentitm  of 

gMfji,  283. 
OravUy.  157,  4KI.  472;  (opeK^Se.  511.) 
,  artdti.  53.  217,  43t,  466,  497. 

U. 

Tariley,  533. 
teat,  definition  of.  97. 
tertchel.  Sir  J.,  doctrioe  of  axjomi,  1C3, 
n. ,-   )iU  DiitcDiirift  im  Nalurul  t*bUot(^ 
phy, 172.  242,  24&. 
Jrttroptakie  Unci,  213,  S56. 

triad  mrtkody  ajiplied   to  •oeiolugy. 
574. 

f:Hi*toty,  Bcience  and  pfailoMmbr  of,  586, 
587. 
HobttM,  doctrine  of  namea,  15;  of  i)ro|M>- 
ititiun*,  61,  119;  mnkva  truth  Brbiiw^', 
65,  !>0 :  compaml  with  Locke,  75,  n. ; 
on  tho  ioc'ial  coaipoct,  515,  557. 
ffuna»  nalftre,  may  Iw  u  eiibjcct  of  aci- 
vncc,  527,  543 ;  society  inclDdod  in  it, 
S4S. 


Hypotkeact.  neceaaary  in  jnuJiemaiical 
IT«»nning,  150.  IfiJj;  in  injtictiiui,  180, 
S90,  294;  UiBerent  cIuMCd.  21>l;  frum 
analogy,  33G ;  iuvolved  in  Micoiifio  prop* 
lutitioiw,  431 1  in  namnm,  483. 

1. 

IiitaiUm,  40. 

Idtfu,  13.  60,  SCO. 

Jdrniity,  47- 

Jgnoraiia  tlfneki,  516. 

MafiMirf  ali/ieU,  34 ;  maedlH^  4B0. 

Imaginary  iawt,  479. 

ImaginaU»H,  its  coaooetioii  with  emotn^ 
tioii,  285. 

Impoanbiltly.  ilftlimiU,  379. 

Impotlvrt.  476. 

Inconeeipahletun,  no  proof  of  &]aebood, 
1 5ti,  16 1 ,  338,  40 1 ;  u  viotatJoD  of  an  ax- 
ium,  IH'-i,  N. 

Imdifiduat  names,  17,21.400;  •omotimea 
oonDotative,  23. 

Ikductioi),  111,  137,  171,183;  complica- 
tt-d.  138;  bdcmgBtocvwy  wicncf.  164; 
impnrtiuico,  171;  dsfiaed,  172:  improp- 
er, 175;  incorroct,  187:  mAtlictnatlcal, 
]7(j;  liy  ninipltj  eauiuemtiiiti,  l>Ki  itj 
tnio  tyjK',  192;  fo«r  mcUiods,  ^23  (we 
ExpennuitJ) ;  of  particuluit.  398. 

Inertia,  rvaauns  giv(.*it  for  il,  464. 

Jnfcrtnee,  4,  7,  108;  apparent.  108;  real 
111,398. 

hfima  tpteim,  82,  85,  3.'>0.  427,  436. 

Infinite,  aiubifcailjy  of  tbo  wunl,  508. 

huileel,  ila  relative  prominence  and  pow 
Dr.  585. 

Interett,  not  the  only  motive.  &59,  670. 

Intermixture  of  eSecta.  254 :  of  lawa.  564. 

Intuilton,  3,4;  its  Initbi,  4 ;  not  labjecu 
uf  li^,  5,  435. 

J.  ft 

Judgment,  implied  in  pmpoatlioniv  ^i 
miMtaken  furaenwitinu,  483.  «. 

K. 
Kant,  doctrina  of  aabvtance.  40. 

Kepler,  induction  of  tbe  motitnu  uf  tbe 
nlnnetn,  177,  1811;  of  ttieirnuiulwr,  494; 
liypotbeaea,  993,  30!  t  Uwa,  645. 


Landed  prvprittar  in  England  and  Beo 
gal.  417. 

LANotiAGE,  on  uutrutoentof  thinlung.  11 ; 
clMBgea  of  meaning,  25,  407,  416; 
■ooice  of  ombigniiy,  53,  104,  ^0:  ila 
pnaervative  value,  409,413;  pbilowpb* 
teal,  4S1;  teehnieal,  432;  (lU  value, 
424;  it*  prrfeclinn,  4-29;)  aymbolicat. 
429;  tiroek  and  (iarman,  431. 

Laplace,  bia  nebular  liypolboaia,  298 ;  doc- 
trine of  cliance,  319  ;  of  jirobabilitieai 
380. 

Latet  of  ffatwe,  189:  their  explanation, 
371.  286;  denrntive  or  ultimate,  286. 
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Leibnitx,  460,  463 ;  view  of  Newton's  the- 
ory. 157,  «.,  472;  pre-establuhed  bar* 
mony,  474. 

Liberiil  and  neceni^,  207,  521,  535. 

Ltebig,  theorr  of  poiaoiu,  237 ;  oonta- 
gioosnau  oi  chemical  action,  277 ;  res- 
tniQtkm,  280 ;  patre&ction,  282. 

Liiaun,  46. 

Lumam,  his  tenmaofegy,  423;  tyttem, 
433. 

Laeie,  hi«  philosophical  character,  75,  n- ; 
doctrine  of  etsences,  77;  luoof  the  word 
idea,  78,  n. 

Lootc,  definidona  of,  3;  a  icience  aa  well 
aa  art,  2 ;  what  it  inclndea,  3, 7,  J07, 389 ; 
the  Kience  of  proof  or  evidence,  5,  7 ; 
adlity,  6,  172;  (as  to  language,  421;) 
distinct  from  metaphysics,  5,  8,  36,  41, 
360,  456,  484 ;  of  Name$  and  Propon- 
tion»,  11;  of  ReoMoning,  107;  o(  Indnc' 
liett,  171 ;  oiOperiMtioiuS^ndiarj,  383; 
of /"attane*,  448;  at  Moral  8cieHee,Sl9; 
o{  AforalUy,  S8&. 

t^yalty,  change  of  meaning,  415 ;  an  ele- 
ment in  national  character,  582. 

M. 
Hagnetum,  240, 283,  395,  s. 
Malthiu,  doctrine  of  popolation,  517. 
Man,  what  the  name  connotes,  20,  24, 74, 

87,  88,  92 ;  species,  85 ;  definitions,  95. 
Marki,  121,  140.  147,  170,  344. 
Afeekamei,  160, 162,  556. 
Medical  Science,  547. 
Mercantile  theofjf,  500. 
Metaphor,  495. 
Me/aphytict,  87 ;  distinct  from  logic,  S,  8, 

30,  41.  360,  4.^6,  484.     (See  Mind.) 
Meteorology,  527. 

Method,  not  to  bo  determined  A  priori, 
-w  .     519.     (See  Experiment.) 
^Milt,  his  analysis  of  mind,  26,  42,  54,532. 
Mind,  41,  50;  difficulty  of  iu  study,  219, 

520,  529 ;  iu  laws,  532,  539. 
Mineralogy,  its  nomenclature,  442. 
Miracleg,  according  to  Drown,  376. 
Money,  its  two  meanings,  503. 
Morality,  ground  of,  412,  525 ;  logio  of, 

588,  592. 
Motion,  first  law  of,  335,  465 ;  referred  to 

causes,  300,  464;   Aristotle's  doctiinc, 

394. 


Motiva,  522,  526. 
Mymticim,  464. 


N. 


Same*,  of  things,  not  of  ideas,  13,  15;  ob. 
jects  of  study,  14;  definition  by  Hobbes, 
15 ;  general  and  singular,  17,  399 ; 
(proper,  21,  23;  many-worded,  22;) 
concrete  and  abstract,  18 ;  connotative 
and  noD-connotative,  SO ;  (changes  of 
connotation,  25,  407,  416;)  positive  and 
negative,  27,  54;  (privative,  28;)  rela- 
tive, 38;  univocal  and  a>quivocal,  30; 
distribated,  58;  general,  80;  of  feelings. 


ondefinable,  94 ;  instrament  of  thooght, 
397 ;  as  snbsidiaiy  to  indoctioD,  398. 

National  cAoracfar,  541,  582. 

NaHonalUy,  583. 

Natural  kietory,  437. 

Nature,  189,  512;  its  nniibrmity,  the  ax- 
iom of  induction,  184 ;  coune  of,  189, 
216;  laws.  189,371. 

Neceuary  tmtlu,  148,  162,  170. 

Neetinty,  203,  521,  525 ;  statement  of  the 
doctrine,  207,  522 ;  the  mine,  523. 

Newton,  fais  theory,  157,  461,  473;  me^ 
od,  292,  545. 

Nomenelatmre,  438,  441. 

Nominalism,  61,  98,  99,  118. 

Number,  36i',  agency  in  science,  141,  165, 
367 ;  Pytfaagoreao  specolatioDa,  493 

0. 

Objective  faetM,  52. 

Obtertation,  383 ;  pasaive  or  active,  187  . 

talent  of,  216 ;  logic  of,  385. 
Oaten*.  458. 

Oppotition  of  propositbns,  110. 
Optimism,  475- 

Ohrder  of  nature,  189,  216 ;  in  place,  364. 
Organisation,  211,  313,  365,   406,  520 

laws,  311,  444. 

P. 

Pagan,  meaning  of  the  word,  415. 

Paronymotu  terms,  513. 

Particles,  parts  of  names,  16 ;  of  piopoai- 

tions,  55. 
Particulars,  used  in  reasoning,  126,  398. 
Paternal  government,  493. 
Pathology,  experimental  method,  266. 
Perception,   35;   confounded  with  judg 

mcut,  483,  m. 
PetUio  principii,  510. 
Pkilotophical  language,  421. 
Phlogistic  theory,  479. 
Phrenology,  295,  n.,  535. 
Physical  method  in  social  science,  561 . 
Physiology.  311,  444,  531. 
Plato,   investigation  of  the  meaning   of 

words,  407 ;  of  good  and  evil,  504 ;  ar- 

gumeat  for  incor[x>real  substances,  514. 
Plurality  of  causes,  250,  313. 
Polarity,  391. 

Political  economy,  481,  500,  566. 
Ptaitical  ethology,  569. 
PolUict,  263,  547,  590. 
Pottulatet.  102,  149,  169. 
Practice,  distinct  from  science,  591. 
Predicables,  express  relations,  not  bctn 

81. 
Predicate,  12. 

Predication.     See  PrmosUion. 
Prediction,  an  aim  of  science,  182,  189 

573. 
Premisses,  change  of,  499. 
Probability,  380. 
Progress,  575,  587. 
Progressioe  ^eets,  300. 
Proof,  108. 
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imoB  coduo- 
-.1,  91. 

:incd,  12;  in- 
7 ;  affimutiTe 
'■  and  complex, 

V  [wthatjcal,  5G; 

I'lL'fmita,  and  sin- 

.'.()8,70;  relates  to 

:   Ilobbea's  defiui- 

L-.-iseati8l,  78 ;  real, 


-itmct  from  ethology, 
tLiice  oamlen,  559. 
Q. 


R. 

111.  117. 
.■'II.  -9. 


'.',  108,  130;  propositions  not 
'liinate,  79;  Bcieotilic,  ground- 
ii-U,  not  on  dcriiiitiom,   102 ; 
;iuu]are  to  piirticulara,  1S5, 3iii; 
136  ;  train  of,  137. 
■  rd  abturdum,  169,  498. 
'I  of  SyllogUmt,  114. 
1  sensation,  473. 
I,  28,  44. 

n,  its  evidence,  376;  influence,  5B5. 
■lance,  46,  361 ;  ground  of  looso 
i-ralization,  401. 

'ua,  method  of,  S30,  S48 ;  applied  to 
'.Icolation  of  ch&uce,  318:  to  eocialici- 
lice,  554. 

lolution  oflaiet,  271. 
•npimtion,  280. 
•  ketoric,  3. 

■'iigkt,  ambiguity  of  the  word,  508. 
Roman;  their  avoidance  of  ill  oniena,  458; 
feeling  of  nationality,  583. 

B. 

SammeMa  and  likoness,  47 ;  according  to 

Whately,  48,  n.,  506. 
SciSNCK,  ita  tendency  to  Im^oino  deduct- 

ire,  144;  how,  14R;  exm^t  or  imperfect, 

528,  538,  548:  itn  liiHtory,  579;  uf  Im- 

nmn  nature,  520,  5'J7, 54:i ;  itH  pnid|H9Ct> 

ive  con)plct<Mii.iiM,  5H7. 
StnMatum,  34,  43,  272,  384,  473,  480,  530, 

536. 
Hignalvreg,  doctriix!  of,  47). 
^ifif  it/ar  iiamr'N,  17;  pitiiMMilionH,  57. 
Social  teienet,  its  c-iimplnxily,  547  ;  iin|Mir- 

fection,  584.     (Ht<n  Saciulogy.) 
Society,  tlaUt  n(,  .')74. 
Boeioiogj,  501,  570 ;  i  ileductivu  science, 

M3. 


Specialisation  in  meaning  o(  words,  418. 

8p€cic$,  81,  84,  88  i  (infanm,  82,  85.350, 
427,  436.) 

Speciei  leniiltila,  472. 

Speculation,  it*  influence  and  its  three 
stages,  586 ;  most  be  the  groandof  tnui 
principles  of  practice,  590. 

Spino$a,  474. 

Spirihtat  tndlu,  oscillationi  of,  411. 

Slatittic;  571. 

Stcvarl,  D.,  on  changes  of  meaning,  104, 
407 ;  on  mathematical  reasoning,  137, 
150;  on  hypothesis  in  narration,  483. 

Subject.  12,  42. 

Subjective /aett,  52,  464. 

Subvtifion,  how  inculcated,  581. 

Subttanee,  37,  39,  456;  body  and  mind 
38;  idealist  doctrine.  40;  general,  75, 
80. 

Subitanti^  tecunda,  74.  464. 

Subtumplion  of  lata,  274. 

SucccMiion,  order  of,  sought  by  scieuco. 
195. 

S'ljictcnt  reaton,  465. 

SuperttUion.  457,  479. 

SiLLooisM,  2,  64,  108,  112,  430;  figures 
aod  modes,  113;  tlieir  use,  116,  n.;  re- 
duction of,  114;  is  it  u  process  of  int'ev- 
cncol  122;  its  use,  129;  as  a  process  of 
iuterpreiation,  130;  and  a  test,  133. 

SyiJiboU.  429. 

Sympathetic  powder,  480. 

Syncateguretnatie  term*,  16. 

Synonym*,  why  so  few,  414. 

T. 
Temperament,  535. 
Tendency,  a  way  of  Stating  the  action  of 

cauHf.t,  258. 
Terminology,  426. 
Termt,  7.  11 ;  use  of.  33. 
Theory,  Hnibiguity  of  the  word,  504;  its 

einplnyinent,  589. 
Tkingt,  30,  118;  summiiry,  51. 
Tidology,  527. 

Trantition  of  meanings,  104,  407. 
Truth,  known  in  two  ways,  3. 
Type,  uf  reasoning,  13C ;  in  claaiiGoatiori, 

436,  439. 

U. 

Ultimate  laiei,  cannot  be  fewer  tlioa  tba 

disLin^niiilialile  feelings,  287. 
C/nf/bmiiVy  of  nature,  the  axiom  of  jniluc* 

tiou,  184  ;  wlint  it  means,  186  -,  of  coez 

istuiicif,  313,  377,  574. 
Univertalt,  117, 
Unipirtat  namtt,  30. 

V. 

Verlial  propoaitiont,  73,  78. 
Vesijieation,  *iG<.K  293,  545,  503. 
I'ico,  tidensa  Nuova,  575. 
Villain  signification  of  the  word,  419. 
Virtiif,  its  various  significationi,  418. 
Vit  ptva.  507 
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Vinom,  iheorj  of,  4. 
Volition;  36,  SSS,  SS6. 

W. 

Water,  compoutun  of,  309. 

WelU,  theory  of  dew,  943. 

Whately,  definition  of  kicie,  S ;  doctrine 
ofdenmtioaezaniiiied,98;  ofthesyllo- 
giam,  123,  131;  of  indaction,  185,  n.; 
f>f  analogy,  33S ;  on  fallaoiea,  455 ;  cm 
ambiguoiu  middle,  SOS ;  inelevant  con- 
cltuioD,  516. 

Iftews/^  hit  net^hysici,  36 ;  view  of  de- 


unsitntlfo  reasoning,  102,  150 ;  vgoa 
meat  for  k  priori  tmtfas,  154 ;  hii  po«> 
tioDS  reviewed,  153-161;  ^Mitrioe  of  in- 
daction, 178,  S97,  388,  390;  of  deGni- 
tion,  404;  technicBl  tentis,  499;  clan. 
fieation,  433,  449;  tjpe  and  definitkin, 
436;  Greek  icience,  466;  imaainaiy 
laws,  479. 
WW,  whether  incloded  in  law,  SOT,  n. 
9S1 ;  it!  edncation,  526. 

Z. 

Zoology,  its  claanficatian,  435,  445* 
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